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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In fine with Department of Agricul- 
ture policies, benefits of this program are available to all, regardless of race, 
color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed during the period 1973-81. 
Soil names and descriptions were approved in 1982. Unless otherwise indicat- 
ed, statements in this publication refer to conditions in the survey area in 1982. 
This survey was made cooperatively by the Soil Conservation Service and the 
Missouri Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Clay and Ray Counties Soil and Water Conservation Districts. 

Soil maps in this survey may be copied without permission. Eniargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
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Cover: An area of bottom land along the Missourt River. The bottom land along the river 
Is an Important part of the agriculture in Clay and Ray Counties. 
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Foreword 


This soil survey contains information that can be used in land-planning pro- 
grams in Clay and Ray Counties. It contains predictions of soil behavior for se- 
lected land uses. The survey also highlights limitations and hazards inherent in 
the soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the man- 
agement needed for maximum food and fiber production. Planners, community 
Officials, engineers, developers, builders, and home buyers can use the survey 
to plan land use, select sites for construction, and identify special practices 
needed to ensure proper performance. Conservationists, teachers, students, 
and specialists in recreation, wildlife management, waste disposal, and pollution 
control can use the survey to help them understand, protect, and enhance the 
environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground instal- 
lations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the genera! soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Paul F. Larson 
State Conservationist 
Soil Conservation Service 
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Clay and Ray Counties are in the northwestern part of 
Missouri (fig. 1). They border the Missouri River on the 
south. They have a total area of about 628,665 acres, or 
995 square miles. Liberty is the county seat of Clay 
County, and Richmond is the county seat of Ray County. 
Both of these towns are in the south-central parts of 
their respective counties. In 1980, Clay County had a 
population of 137,000 and Ray County had one of 
21,434. Liberty had a population of 16,500; Gladstone, 
the largest city in Clay County, had one of 30,783; and 
Richmond had one of 5,499. 

Both counties are in the Central Feed Grains and 
Livestock Region of the United States. Clay County and 
most of Ray County are in the lowa and Missouri Deep 
Loess Hills land resource area. The northern part of Ray 
County is in the lowa and Missouri Heavy Till Plain land 
resource area (3). 

Farming is the main enterprise in Ray County. Soy- 
beans, corn, and wheat are the major crops, and beef 
cattle and hogs are the principal livestock. While farming 
is still an important enterprise in Clay County, commerce 
and industry are now the major source of income. Large 
areas of Clay County and a small part of western Ray 
County have been subdivided for housing development 
or sold in 3- to 10-acre tracts. Generally, these areas are 
the better agricultural land. After this land is taken out of 
production, marginal agricultural land generally is brought 
into production. 

This survey updates the soil survey of Ray County 
published in 1927 (74). It provides additional information 
and larger maps, which show the soils in greater detail. 


Figure 1.—Location of Clay and Ray Counties in Missouri. 


General Nature of the Survey Area 


This section gives general information concerning the 
counties. It describes climate; history and development; 
physiography, relief, and drainage; and water supply. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


The consistent pattern of climate in the survey area is 
one of cold winters and long, hot summers. Heavy rains 
occur mainly in spring and early in summer, when moist 
air from the Gulf of Mexico interacts with drier continen- 
tal air. The annual rainfall normally is adequate for corn, 
soybeans, and all grain crops. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Kansas City, Missouri, 
in the period 1951 to 1979. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

In winter the average temperature is 33 degrees F, 
and the average daily minimum temperature is 24 de- 
grees. The lowest temperature on record, which oc- 
curred at Kansas City on January 23, 1963, is minus 9 
degrees. In summer the average temperature is 78 de- 
grees, and the average daily maximum temperature is 88 
degrees. The highest recorded temperature, which oc- 
curred at Kansas City on July 13, 1954, is 112 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop be- 
tween the last freeze in spring and the first freeze in fall. 

The total annual precipitation is about 36 inches. Of 
this, 25 inches, or 70 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. In 2 years out of 10, the rainfall in 
April through September is less than 18 inches. The 
heaviest 1-day rainfall during the period of record was 
7.45 inches at Kansas City on August 15, 1969. Thun- 
derstorms occur on about 53 days each year, and most 
occur in summer. 

The average seasonal snowfall is about 22 inches. 
The greatest snow depth at any one time during the 
period of record was 21 inches. On the average, 8 days 
of the year have at least 1 inch of snow on the ground. 
The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 75 percent 
of the time possible in summer and 60 percent in winter. 
The prevailing wind is from the south. Average wind- 
speed is highest, 12 miles per hour, in spring. Tornadoes 
and severe thunderstorms strike occasionally but are 
local in extent and of short duration. They cause damage 
in scattered spots. The extent of the damage varies from 
area to area. Hailstorms occur at times during the 
warmer part of the year but in an irregular pattern and in 
only small areas. 


Soil Survey 


History and Development 


The history and development of Clay and Ray Coun- 
ties are closely related. The area was inhabited by the 
Missouri, Sac, and lowa Indians when European settlers 
arrived. As part of the Louisiana Territory, it was under 
French dominance until 1803, when France sold the 
territory to the United States. 

The first permanent settlement was established in an 
area of Ray County along the Crooked River in 1816 
(77). Immigration to the county was steady after this 
settlement was established. The settlers in both counties 
came mostly from Tennessee, Kentucky, and Virginia. 
They generally built their homes on the wooded loess- 
covered hills. The timber furnished material for homes 
and fuel. Wild game was a plentiful food supply, and the 
skins were used as a medium of exchange because 
money was scarce. The settlers believed that the prairie 
areas were unsuitable for all agricultural uses, except for 
livestock pasture. 

Ray County was organized out of the territory of 
Howard County in 1820. It orginally included all or part of 
12 other counties, including Clay County. It was reduced 
to its present size in 1836, when Caldwell County was 
organized. The county seat originally was Bluffton, in an 
area along the Missouri River near the present village of 
Camden. it was moved to Richmond in 1828. 

Hunters and trappers lived in what is now Clay County 
for short periods before title was acquired from the Indi- 
ans in 1815. The first permanent settlement in this 
county was established in 1819 (72). Settlement was 
rapid after this settlement was established. The county 
was formed from part of Ray County in 1822. At this 
time, Liberty was laid out and named the county seat. 
Clay County first included the four counties to the north 
but was reduced to its present size when Clinton County 
was organized in 1833. 

Settlers from southeast Missouri who sustained real 
estate losses because of the New Madrid earthquakes in 
1811-12 could claim a similar acreage on any of the 
public lands of Missouri. There were several New Madrid 
claims in Clay and Ray Counties, but the total acreage of 
land involved was small. 

The residents of Clay and Ray Counties suffered from 
troops and raiders from both the North and South during 
the Civil War. The unrest and bloodshed greatly retarded 
the development of agriculture in the area. Even after 
the war, former friends and neighbors continued to retali- 
ate for both real and imagined wrongs. Clay County was 
the home of Frank and Jesse James, and this area was 
a favorite hideout for them after they committed their 
crimes. 

Agriculture has always been the most important indus- 
try in Ray County. It formerly was the most important 
enterprise in Clay County, but in recent years commerce 
and industry have become more important. Coal mining 
was an important industry in Ray County from about 


Clay and Ray Counties, Missouri 


1870 to the early 1950’s. The number of farms in both 
counties was highest in about 1900. Since then, the 
number has decreased and the size has increased. 

The early settlers practiced a subsistence type of 
farming. They grew corn for food and tobacco and hemp 
for cash. Very little hemp was grown after 1870. Tobac- 
co production also has declined. Currently, only a few 
acres in the two counties are used for tobacco. 

The acreage used for corn increased until about 1900, 
when it was about 72,000 acres in Clay County and 
115,000 acres in Ray County (4). Yield per acre was 
about 36 bushels. After 1900, the acreage decreased 
steadily in both counties, but yields increased. In 1979, 
about 12,400 acres in Clay County and 25,500 acres in 
Ray County were used for corn. The average yield was 
about 107 bushels per acre in Clay County and 109 
bushels per acre in Ray County. 

Soybean production started in both counties in the late 
1940’s. In 1950, soybeans were grown on about 200 
acres in Clay County and 4,000 acres in Ray County. In 
1979, they were grown on about 22,000 acres in Ciay 
County and 100,000 acres in Ray County. The average 
yield in that year was more than 33 bushels per acre in 
Clay County, and more than 35 bushels per acre in Ray 
County. 

Wheat and grain sorghum generally are minor crops in 
both counties. The acreage used for wheat fluctuates, 
depending on the market price. In the last few years it 
has increased because soybeans and wheat have been 
double cropped. 

The raising of livestock is an enterprise in both coun- 
ties. 

In 1937, the enactment of legislation establishing soil 
conservation districts stirred the interest of many land- 
owners in both counties. The Clay County Soil and 
Water Conservation District was organized in 1943. It 
was the ninth soil conservation district in Missouri. The 
Ray County Soil and Water Conservation District was 
organized in 1945. It was the 17th soil conservation 
district in Missouri. 


Physiography, Relief, and Drainage 


Clay and Ray Counties are in several physiographic 
areas. The southern part of both counties is the flood 
plain along the Missouri River. This flood plain is less 
than 1/4 mile to about 7 miles wide at the widest point. 
It generally is level or nearly level, but the slope is more 
than 5 percent on some of the old natural levees. The 
silty and sandy soils generally are closer to the river 
channel and the more clayey soils farther away. Some of 
the old channels are low and wet and can be farmed 
only during periods of low rainfall. 

The bedrock in Clay and Ray Counties consists of 
cyclic deposits of limestone and shale (6). The tilt of the 
bedrock generally is from southeast to northwest. Betha- 
ny Falls limestone is the most conspicuous rock forma- 


tion in the two counties. It is the most extensively quar- 
tied limestone in northwest Missouri. Some of the aban- 
doned underground quarries in Clay County are being 
developed for storage and other industrial uses (fig. 2). 

The uplands are highly dissected glacial till plains cov- 
ered by loess of varying thicknesses. The loess is thick- 
est on the highly dissected hills close to the flood plain 
along the Missouri River. It gradually thins to the north- 
east, where the ridgetops are loess covered and glacial 
till is on the side slopes. Pennsylvanian bedrock is ex- 
posed along the more deeply entrenched drainageways 
and on steep river bluffs. 

Elevation ranges from about 670 feet above sea level 
in an area on the Missouri River in the southeast corner 
of Ray County to about 1,100 feet on the highest ridges 
in the uplands. 

Most of the surface water in Clay and Ray Counties 
drains directly into the Missouri River. The water in some 
areas in the northwestern part of Clay County drains 
westward into the Platte River, and the water in some 
areas in the northeastern part of Ray County drains 
eastward into the Grand River. These waters eventually 
flow into the Missouri River. The major tributaries are 
Fishing River and Shoal and Brush Creeks in Clay 
County and Crooked River and Willow, Kinney, Rollins, 
and Cravens Creeks in Ray County. 


Water Supply 


Most of the soils on the uplands in Clay and Ray 
Counties are suitable for the construction of ponds and 
small reservoirs. These impoundments provide most of 
the livestock water. Lawson gets part of its water from a 
small lake. 

The water from the consolidated rock formations that 
underlie Clay and Ray Counties generally is of poor qual- 
ity. It is below chemical drinking water standards of the 
United States Public Health Service. Water from deep 
wells is high in chlorides and sulfates. Yields from shal- 
low wells generally are low, usually about 5 gallons per 
minute, and of these wells many go dry during periods of 
low rainfall (7). Some rural landowners, however, have 
wells that supply an adequate amount of good-quality 
water. 

The wells in the alluvium along the smaller streams 
supply minor amounts of water. Smithville, in the north- 
western part of Clay County, gets its water from wells in 
the alluvium along the Little Platte River. A well in the 
alluvium along the East Fork of Crooked River supplies 
water to the residents of Millville, in Ray County. Kear- 
ney, a town in the central part of Clay County, gets its 
water from wells in the alluvium along Fishing River. 

The principal source of ground water for Clay and Ray 
Counties is the alluvium along the Missouri River (8). 
This source is widely used by most of the larger cities 
and towns in the two counties and by the cities and 
towns south of the river. Rural water districts, which get 
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Figure 2.—Entrances to storage areas in Bethany Falls limestone. 


their water from this source, serve many areas in Ciay 
and Ray Counties. Also, several irrigation systems, which 
have been installed in the last few years, use this source 
of water. The water table in the alluvium along the Mis- 
souri River generally is between 5 and 25 feet below the 
surface of the flood plain. The thickness of the alluvium 
reaches a maximum of 100 feet and averages 80 to 90 
feet. 

If installed in favorable locations, wells of modern con- 
struction could yield more than 2,000 gallons per minute. 
Data from the Kansas City area indicate, however, that 
actual yields are between 500 and 1,500 gallons per 
minute. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a de- 
scription of the soils and their location and a discussion 
of the suitability, limitations, and management of the 
soils for specified uses. Soil scientists observed the 
steepness, length, and shape of slopes; the general pat- 
tern of drainage; the kinds of crops and native plants 


growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the se- 
quence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsoli- 
dated material in which the soil formed. The unconsoli- 
dated material is devoid of roots and other living orga- 
nisms and has not been changed by other biologic activi- 


The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, cli- 
mate, and the natural vegetation of the area. Each kind 
of soil is associated with a particular kind of landscape 
or with a segment of the landscape. By observing the 
soils in the survey area and relating their position to 
specific segments of the landscape, a soil scientist de- 
velops a concept, or model, of how the soils were 
formed. Thus, during mapping, this model enables the 
soil scientist to predict with considerable accuracy the 
kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 


Clay and Ray Counties, Missouri 


soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are con- 
cepts. Each taxonomic class has a set of soil character- 
istics with precisely defined limits. The classes are used 
as a basis for comparison to classify soils systematically. 
The system of taxonomic classification used in the 
United States is based mainly on the kind and character 
of soil properties and the arrangement of horizons within 
the profile. After the soil scientists classified and named 
the soils in the survey area, they compared the individual 
soils with similar soils in the same taxonomic class in 
other areas so that they could confirm data and assem- 
ble additional data based on experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists inter- 
preted the data from these analyses and tests as well as 
the field-observed characteristics and the soil properties 
in terms of expected behavior of the soils under different 
uses. Interpretations for all of the soils were field tested 
through observation of the soils in different uses under 
different levels of management. Some interpretations are 
modified to fit local conditions, and new interpretations 
sometimes are developed to meet local needs. Data 
were assembled from other sources, such as research 
information, production records, and field experience of 
specialists. For example, data on crop yields under de- 
fined levels of management were assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level on a specific date. 

After soil scientists located and identified the signifi- 
cant natural bodies of soil in the survey area, they drew 


the boundaries of these bodies on aerial photographs 
and identified each as a specific map unit. Aerial photo- 
graphs show trees, buildings, fields, roads, and rivers, all 
of which help in locating boundaries. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area 
dominated by several kinds of soil. A map unit is identi- 
fied and named according to the taxonomic classification 
of the dominant soil or soils. Within a taxonomic class 
there are precisely defined limits for the properties of the 
soils. On the landscape, however, the soils are natural 
objects. In common with other natural objects, they have 
a characteristic variability in their properties. Thus, the 
range of some observed properties may extend beyond 
the limits defined for a taxonomic class. Areas of soils of 
a single taxonomic class rarely, if ever, can be mapped 
without including areas of soils of other taxonomic class- 
es. Consequently, every map unit is made up of the soil 
or soils for which it is named and some soils that belong 
to other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral pat- 
terns similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and manage- 
ment. These are called noncontrasting (similar) inclu- 
sions. They may or may not be mentioned in the map 
unit descriptions. Other inclusions, however, have prop- 
erties and behavior divergent enough to affect use or 
require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps be- 
cause of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit descrip- 
tions. A few inclusions may not have been observed and 
consequently are not mentioned in the descriptions, es- 
pecially where the soil pattern was so complex that it 
was impractical to make enough observations to identify 
all of the kinds of soil on the landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and man- 
agement requirements. The delineation of such fand- 
scape segments on the map provides sufficient informa- 
tion for the development of resource plans, but onsite 
investigation is needed to plan for intensive uses in small 
areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The descriptions, names, and delineations of the soils 
identified on the general soil map of this survey area do 
not fully agree with those in the surveys of adjacent 
counties published at a different date. Differences are 
the result of additional soil data, variations in the 
intensity of mapping, and correlation decisions that 
reflect local conditions. In some areas combining small 
acreages of similar soils that respond to use and 
management in much the same way was more practical 
than separating these soils and giving them different 
names. 


Soil Descriptions 
1. Grundy-Lagonda association 


Deep, gently sloping and moderately sloping, somewhat 
poorly drained soils formed in loess or in loess and 
pedisediments; on uplands 

This association is on ridgetops and side slopes on 
high, broad divides between the major drainageways. It 
makes up about 6 percent of the survey area. It is about 
45 percent Grundy soils, 34 percent Lagonda and similar 
soils, and 21 percent soils of minor extent. 


Grundy soils generally are on broad ridgetops and the © 


less dissected, slightly concave side slopes. Typically, 
they have a surface layer of very dark grayish brown silt 
loam and a subsurface layer of very dark grayish brown 
silty clay loam. The subsoil is dark grayish brown and 


grayish brown, mottled silty clay and silty clay loam. The 
substratum is grayish brown, mottled silty clay loam. 

Lagonda soils generally are on the narrower ridgetops 
and the ends of ridges and on the more dissected, 
slightly concave side slopes. Typically, they have a 
surface layer of very dark gray silt loam and a 
subsurface layer of very dark gray silty clay loam. The 
subsoil is dark grayish brown and grayish brown, mottled 
silty clay and silty clay loam. The substratum is mottled 
gray, brown, and yellowish brown silty clay loam. 

The minor soils are the moderately well drained 
Armster, Nodaway, and Sharpsburg soils. Armster soils 
are on the ends of ridges and the steeper side slopes. 
Nodaway soils are on flood plains along small streams. 
Sharpsburg soils are on narrow ridgetops and the ends 
of ridges. 

Grain farming and some general livestock farming are 
the main enterprises in this association. Soybeans, corn, 
and small grain are the major crops. Grasses and 
wetness-tolerant legumes are grown on a small part of 
the association. Measures that help to control erosion, 
drain seepy areas, and maintain tilth and fertility are the 
major management needs. 

This association is suited to building site development 
and sanitary facilities. Wetness, slow permeability, and a 
high shrink-swell potential are the major limitations. 


2. Armster-Lagonda-Sharpsburg association 


Deep, gently sloping to moderately steep, moderately 
well drained and somewhat poorly drained soils formed 
in loess, pedisediments, and glacial till; on uplands 


This association is on narrow ridgetops and 
moderately dissected side slopes adjacent to small 
drainageways. It makes up about 20 percent of the 
survey area. It is about 34 percent Armster and similar 
soils, 32 percent Lagonda and similar soils, 16 percent 
Sharpsburg soils, and 18 percent soils of minor extent. 

Armster soils are moderately well drained and are on 
narrow ridgetops and convex side slopes. Typically, they 
have a surface layer of very dark grayish brown loam. 
The subsoil is brown clay loam and sandy clay in the 
upper part and dark yellowish brown and yellowish 
brown, mottled sandy clay and sandy clay loam in the 
lower part. The substratum is multicolored sandy clay 
loam. 
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Figure 3.—Pattern of soils and parent material in the Sharpsburg-Macksburg association. 


Lagonda soils are somewhat poorly drained and are 
on ridgetops, at the head of drainageways, and on 
slightly concave side slopes. Typically, they have a 
surface layer of very dark gray silt loam and a 
subsurface layer of very dark gray silty clay loam. The 
subsoil is dark grayish brown and grayish brown, mottled 
silty clay and silty clay loam. The substratum is mottled 
gray, brown, and yellowish brown silty clay loam in the 
Lagonda soils. 

Sharpsburg soils are moderately well drained and 
commonly are on the narrow tops and ends of ridges. 
Typically, they have a surface layer of black silt loam 
and a subsurface layer of very dark grayish brown silt 
loam. The subsoil is dark brown and dark yellowish 
brown silty clay loam in the upper part and multicolored 
silty clay loam in the lower part. The substratum is 
mottled grayish brown and dark yellowish brown silt 
loam. 

The minor soils are the moderately well drained 
Nodaway and Snead soils and the poorly drained 


Sampsel soils. Nodaway soils are silty throughout. They 
are on flood plains along small streams. Sampsel soils 
are grayer than the major soils. They are on concave 
foot slopes. Snead soils are moderately deep. They are 
on the lower, steeper side slopes. 

General livestock farming and grain farming are the 
main enterprises in this association. Soybeans, corn, and 
small grain are grown in the less sloping areas. Most of 
the steeper areas are used for pasture or hay. Measures 
that help to control erosion, drain seepy areas, and 
maintain tilth and fertility are the major management 
needs. 

This association is suited to building site development 
and sanitary facilities. A high shrink-swell potential, 
slope, moderately slow or slow permeability, and 
wetness are the major limitations. 


3. Sharpsburg-Macksburg association 


Deep, gently sloping to strongly sloping, moderately well 
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drained and somewhat poorly drained soils formed in 
loess; on uplands 

This association is on narrow ridgetops and smooth, 
short, slightly concave side slopes. It makes up about 15 
percent of the survey area. It is about 53 percent 
Sharpsburg and similar soils, 32 percent Macksburg and 
similar soils, and 15 percent soils of minor extent (fig. 3). 

Sharpsburg soils are moderately weil drained and are 
on narrow ridgetops, convex side slopes, and the ends 
of ridges. Typically, they have a surface layer of black 
silt loam and a subsurface layer of very dark grayish 
brown silt loam. The subsoil is silty clay loam. It is dark 
brown and dark yellowish brown in the upper part and 
multicolored in the lower part. The substratum is mottled 
grayish brown and dark yellowish brown silt loam. 

Macksburg soils are somewhat poorly drained and are 
on slightly concave side slopes and at the head of 
drainageways. Typically, they have a surface layer of 
black silt loam and a subsurface layer of black and very 
dark grayish brown silty clay loam. The subsoil is dark 


grayish brown and grayish brown, mottled silty clay loam. 


The substratum is grayish brown, mottled silty clay loam. 
The minor soils are Armster, Lagonda, and Nodaway 
soils. Also of minor extent are built-up areas of Urban 


land, upland, 5 to 9 percent slopes. Armster soils contain 
glacial sand and gravel. They are on the steeper side 
slopes. Lagonda soils are similar to the Macksburg soils. 
Nodaway soils are silty throughout. They are on flood 
plains along small streams. 

Grain farming and livestock farming are the main 
enterprises in this association. Soybeans, small grain, 
and corn are the major crops. Cool-season grasses and 
legumes are grown for pasture and hay. The parts of the 
association near metropolitan areas are used for 
subdivisions. Measures that help to control erosion and 
drain seepy areas are the major management needs. 

This association is suited to building site development 
and sanitary facilities. Wetness, a high shrink-swell 
potential, low strength, and the high content of clay are 
the major limitations. 


4. Snead-Ladoga association 


Moderately deep and deep, gently sloping to steep, 
moderately well drained soils formed in shale and 
limestone residuum or in loess; on uplands 


This association is on moderately dissected, narrow 
ridgetops and short side slopes close to the major 


Figure 4.—Pattern of soils and parent material In the Snead-Ladoga association. 
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drainageways. It makes up about 16 percent of the 
survey area. It is about 43 percent Snead soils, 35 
percent Ladoga and similar soils, and 22 percent soils of 
minor extent (fig. 4). 

Snead soils are moderately deep and are on side 
slopes close to the drainageways. Typically, they have a 
surface layer of very dark brown flaggy silty clay loam 
and a subsurface layer of very dark brown and very dark 
grayish brown flaggy silty clay loam and flaggy silty clay. 
The subsoil is dark grayish brown, mottled silty clay. The 
substratum is dark grayish brown, grayish brown, and 
olive brown silty clay. It is underlain by soft, weathered 
shale bedrock. 

Ladoga soils are deep and generally are on ridgetops 
and side slopes above the Snead soils. Typically, they 
have a surface layer of very dark grayish brown silt loam 
and a subsurface layer of dark grayish brown silt loam. 
The subsoil is dark yellowish brown and yellowish brown 
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silty clay loam. It is mottled in the lower part. The 
substratum is yellowish brown, mottled silty clay loam. 

The minor soils are Armster, Greenton, Nodaway, and 
Sampsel soils. Armster soils are similar to the Ladoga 
soils. Greenton soils are somewhat poorly drained and 
generally are in areas below the Snead soils. Nodaway 
soils have less clay than the major soils. They are on 
flood plains along small streams. Sampsel soils are 
poorly drained and are in areas below the Snead soils. 

About 50 percent of this association is cleared and is 
used for pasture, hay, or cultivated crops. Soybeans, 
wheat, and grain sorghum are the major crops. Grasses 
and legumes are grown for pasture and hay. Erosion and 
the slope are the major management problems. 
Overgrazing or excessive use of pastures during wet 
periods results in rapid erosion. 

The uncleared acreage is mostly rough, strongly 
sloping to steep areas of the Snead soils. It generally 


Figure 5.—Pattern of solls and parent material in the Knox-Sibley association. 
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supports native hardwoods. Oak and hickory are the 
predominant species. The steep slopes restrict the use 
of logging equipment, and erosion is a hazard along 
logging roads and skid trails. 

This association is suited to building site development 
and sanitary facilities. Moderately slow or slow 
permeability, slope, a high shrink-swell potential, 
wetness, depth to bedrock, and stones are the major 
limitations. 


5. Knox-Sibley association 


Deep, genily sloping to steep, well drained soils formed 
in a thick layer of loess; on uplands 


This association is on narrow and moderately wide 
ridgetops and side slopes. Slopes generally are short. 

This association makes up about 11 percent of the 
survey area. It is about 61 percent Knox soils, 15 
percent Sibley and similar soils, and 24 percent soils of 
minor extent (fig. 5). 

Knox soils are on narrow ridgetops and convex side 
slopes. Typically, they have a surface layer of dark 
brown silt loam. The subsoil is dark yellowish brown silty 
clay loam. The substratum is brown silt loam. 

Sibley soils are on moderately wide ridgetops and 
convex side slopes. Typically, they have a surface layer 
of very dark grayish brown silt loam. The subsoil is silty 
clay loam. {t is very dark grayish brown in the upper part 
and dark brown, dark yellowish brown, and grayish 
brown in the lower part. The substratum is mottled dark 
yellowish brown, grayish brown, and strong brown silt 
loam. 

The minor soils are the somewhat poorly drained 
Higginsville soils and the moderately well drained 
Nodaway and Sread soils. Higginsville soils are at the 
head of drainageways. Nodaway soils are on flood plains 
along small streams. Snead soils are moderately deep. 
They are on side slopes below the Knox soils. 

About 70 percent of this association is cleared and is 
used as cropland or pasture. Soybeans, wheat, and corn 
are grown in the less sloping areas. Cool-season 
grasses and legumes are grown for pasture and hay. 
Measures that help to control erosion are the major 
management needs if row crops are grown. Overgrazing 
pastures during wet periods results in rapid erosion in 
the steep areas. 

The uncleared acreage is mostly moderately steep 
and steep areas of the Knox soils. Oak and hickory are 
the predominant trees. The steep slopes restrict the use 
of logging equipment, and erosion is a hazard along 
logging roads and skid trails. 

This association is suited to building site development 
and sanitary facilities. The slope, a high shrink-swell 
potential, and the potential! for frost action are the major 
limitations. 
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6. Lagonda-Sharpsburg association 


Deep, gently sloping to strongly sloping, somewhat 
poorly drained and moderately well drained soils formed 
in loess or in loess and pedisediments; on uplands 


This association is on narrow ridgetops and side 
slopes on broad divides between the major 
drainageways. It makes up about 8 percent of the survey 
area. It is about 56 percent Lagonda and similar soils, 31 
percent Sharpsburg soils, and 13 percent soils of minor 
extent (fig. 6). 

Lagonda soils are somewhat poorly drained and are 
on concave side slopes. Typically, they have a surface 
layer of very dark gray silt loam and a subsurface layer 
of very dark gray silty clay loam. The subsoil is dark 
grayish brown and grayish brown, mottled silty clay and 
silty clay loam. The substratum is mottled gray, brown, 
and yellowish brown silty clay loam. 

Sharpsburg soils are moderately well drained and are 
on narrow ridgetops and the ends of ridges and on 
convex side slopes. Typically, they have a surface layer 
of very dark grayish brown silt loam and a subsurface 
layer of very dark grayish brown silty clay loam. The 
subsoil is dark brown and grayish brown, mottled silty 
clay and silty clay loam. The substratum is mottled gray, 
brown, and yellowish brown silty clay loam. 

The minor soils are Armster and Nodaway soils. 
Armster soils are on the steeper convex side slopes. 
They contain glacial sand and gravel. Their dark surface 
layer is thinner than that of the major soils. Nodaway 


“soils are silty throughout. They are on flood plains along 


small streams. 

Grain farming and livestock farming are the main 
enterprises in this association. Soybeans, corn, and 
small grain are the major crops. Cool-season grasses 
and legumes are grown for pasture and hay. Measures 
that help to control erosion, drain seepy areas, and 
maintain tilth and fertility are the major management 
needs. 

This association is suited to building site development 
and sanitary facilities. Wetness, a high shrink-swell 
potential, the potential for frost action, and moderately 
slow or slow permeability are the major limitations. 


7. Zook-Nodaway-Bremer association 


Deep, nearly level, poorly drained and moderately well 
drained soils formed in alluvium; on flood plains and 
terraces 


This association is on flood plains along the 
intermediate and small tributaries of the Missouri River. It 
makes up about 9 percent of the survey area. It is about 
38 percent Zook and similar soils, 25 percent Nodaway 
soils, 19 percent Bremer soils, and 18 percent soils of 
minor extent. 

Zook soils are poorly drained and are on flood plains 
along small streams. Typically, they have a surface layer 
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Figure 6.—Pattern of soils and parent material in the Lagonda-Sharpsburg association. 


of black silty clay loam and a subsurface layer of very 
dark gray silty clay loam. The subsoil is dark gray silty 
clay loam. The substratum is mottled dark gray and dark 
grayish brown silty clay loam. 

Nodaway soils are moderately well drained and are on 
flood plains near the stream channels. Typically, they 


have a surface layer of very dark grayish brown silt loam. 


The substratum is stratified very dark grayish brown and 
dark grayish brown silt loam. 

Bremer soils are poorly drained and are on low stream 
terraces along small streams. Typically, they have a 
surface layer of black silt loam and a subsurface layer of 
black silty clay loam. The subsoil is mottled silty clay 
loam. It is very dark gray in the upper part and dark gray 
and gray in the lower part. The substratum is gray, 
mottled silty clay loam. 

The minor soils are Moniteau and Wiota soils. 
Moniteau soils have a gray silt loam subsurface layer 
and a gray silty clay loam subsoil. They are on high 


stream terraces. Wiota soils are well drained and are on 
low stream terraces. 

Grain farming is the main enterprise in this association. 
Soybeans, corn, and smail grain are the major crops. 
Flooding and wetness are the major management 
concerns. The high content of clay in the Zook soils also 
is a concern. 

This association generally is unsuitable for building site 
development and sanitary facilities because of wetness 
and flooding. 


8. Leta-Haynie-Waldron association 


Deep, nearly level, somewhat poorly drained and 
moderately well drained soils formed in alluvium, on 
flood plains 

This association is on the wide flood plains along the 
Missouri River. It makes up about 15 percent of the 
survey area. It is about 33 percent Leta and similar soils, 
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14 percent Haynie soils, 11 percent Waldron soils, and 
42 percent soils of minor extent. 

Leta soils are somewhat poorly drained and are in the 
lower areas on the flood plains. Typically, they have a 
surface layer of very dark gray silty clay. The subsurface 
layer also is very dark gray silty clay. The subsoil is dark 
grayish brown silty clay. The substratum is stratified, light 
olive brown, dark grayish brown, and grayish brown silt 
loam and very fine sandy loam. 

Haynie soils are moderately well drained and are in 
the slightly higher positions on the flood plains. Typically, 
the surface layer is very dark grayish brown silt loam. 
The substratum is dark grayish brown, mottled very fine 
sandy loam in the upper part and dark grayish brown silt 
loam and grayish brown very fine sandy loam and loamy 
fine sand in the lower part. 

Waidron soils are somewhat poorly drained. They are 
in the lower areas on the flood plains but are slightly 
higher than the Leta soils. Typically, they have a surface 
layer of very dark gray silty clay loam. The substratum is 
stratified, very dark grayish brown silty clay and clay in 
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the upper part; stratified, dark grayish brown, mottled 
silty clay and grayish brown very fine sandy loam in the 
next part; and very dark grayish brown silty clay and dark 
grayish brown, mottied silty clay in the lower part. 

The minor soils are Booker, Cotter, Gilliam, and 
Modale soils. Booker soils are very poorly drained and 
are in the lower areas. Cotter soils are well drained and 
are in the slightly higher areas. Gilliam soils are grayer 
than the Haynie soils. They are in the lower areas. 
Modale soils also are in the lower areas. They are loamy 
in the upper part and clayey in the lower part. 

Grain farming is the main enterprise in this association. 
Soybeans, wheat, and corn are the major crops. 
Wetness and a high content of clay are the main 
concerns in managing the Leta and Waldron soils. 

This association generally is unsuited to building site 
development and sanitary facilities, mainly because of 
flooding and wetness. A high shrink-swell potential, 
seepage, slow permeability, and low strength also are 
management concerns. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and po- 
tential of a soil for specific uses. They also can be used 
to plan the management needed for those uses. More 
information on each map unit, or soil, is given under 
“Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal haz- 
ards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in composi- 
tion, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into soil phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly indi- 
cates a feature that affects use or management. For 
example, Knox silt loam, 20 to 30 percent slopes, is one 
of several phases in the Knox series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils or of one or more 
soils and a miscellaneous area in such an intricate pat- 
tern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Snead- 
Rock outcrop complex, 14 to 30 percent slopes, is an 
example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ sub- 
stantially from those of the major soil or soils. Such 
differences could significantly affect use and manage- 
ment of the soils in the map unit. The included soils are 
identified in each map unit description. 


This survey includes miscellaneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits, quarries, is an example. The larger mis- 
cellaneous areas are shown on the soil maps. 

The descriptions, names, and delineations of the soils 
identified on the detailed soil maps of this survey area 
do not fully agree with those in the surveys of adjacent 
counties published at a different date. Differences are 
the result of additional soil data, variations in the intensi- 
ty of mapping, and correlation decisions that reflect local 
conditions. In some areas combining small acreages of 
similar soils that respond to use and management in 
much the same way was more practical than separating 
these soils and giving them different names. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see ‘Summary of Tables”’) 
give properties of the soils and the limitations, capabili- 
ties, and potentials for many uses. The Glossary defines 
many of the terms used in describing the soils. 


Soil Descriptions 


1B—Sibley silt loam, 2 to 5 percent slopes. This 
deep, gently sloping, well drained soil is on the moder- 
ately wide, convex tops of upland ridges. Individual areas 
are long and moderately wide and range from 10 to 150 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 11 inches thick. The subsoil is 
friable and firm silty clay loam about 38 inches thick. The 
upper part is very dark grayish brown, and the lower part 
is dark brown, dark yellowish brown, and grayish brown. 
The substratum to a depth of about 72 inches is mottled 
dark yellowish brown, grayish brown, and strong brown, 
friable silt loam. In some areas, the very dark upper 
layers are less than 24 inches thick and gray mottles are 
within a depth of 36 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Higginsville and Macksburg 
soils. These soils are on side slopes below the Sibley 
soil. They make up less than 5 percent of the unit. 

Permeability is moderate in the Sibley soil. Surface 
runoff is medium in cultivated areas. Reaction is neutral 
to medium acid in the subsoil and varies widely in the 
surface layer as a result of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is very high. The shrink-swell 
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potential is moderate. The surface layer is friable and 
can be easily tilled throughout a moderately wide range 
of moisture content. It tends to crust or puddle, however, 
after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, smooth brome- 
grass, and other grasses and legumes. If alfalfa is 
grown, the fertility level should be high. The plants 
should be cut by the early bloom stage and should be at 
least 6 inches high just before winter. Overgrazing or 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates 
and pasture rotation improve the pasture. 

This soil is suited to building site development and 
onsite waste disposal. The shrink-swell potential is a 
limitation on sites for dwellings. Adequately reinforcing 
the concrete in footings, foundations, and basement 
walls with steel and backfilling with sand and gravel 
around the foundations and basement walls help to pre- 
vent the structural damage caused by shrinking and 
swelling. Septic tank systems function well if they are 
properly installed. Slope and seepage are limitations on 
sites for sewage lagoons. Grading helps to level the site. 
Providing slowly permeable material helps to seal the 
lagoon and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is lle. 


1C—Sibley silt loam, 5 to 9 percent slopes. This 
deep, moderately sloping, well drained soil is on convex 
side slopes and narrow ridgetops in the uplands. Individ- 
ual areas are irregular in shape and range from 5 to 40 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
very dark grayish brown silty clay loam about 7 inches 
thick. The subsoil is friable silty clay loam about 32 
inches thick. The upper part is dark brown, and the lower 
part is brown. The substratum to a depth of about 60 
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inches is brown, friable silt loam. In some areas the soil 
is eroded and has a thinner dark surface layer. In other 
areas grayish brown mottles are within a depth of 36 
inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Higginsville and moderately 
well drained Sharpsburg soils. Higginsville soils are at 
the head of drainageways and on the lower parts of the 
side slopes. Sharpsburg soils are on the steeper side 
slopes. Included soils make up less than 5 percent of 
the unit. 

Permeability is moderate in the Sibley soil. Surface 
runoff is medium in cultivated areas. Reaction is medium 
acid to neutral in the subsoil and varies widely in the 
surface layer as a result of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be tilled throughout a moderately wide range of 
moisture content. It crusts or puddles, however, especial- 
ly after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, smooth brome- 
grass, and other grasses and legumes. If alfalfa is 
grown, the fertility level should be high. The plants 
should be cut by the early bloom stage and should be at 
least 6 inches high just before winter. Overgrazing or 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates 
and pasture rotation improve the pasture. 

This soil is suited to building site development and 
onsite waste disposal. The shrink-swell potential is a 
limitation on sites for dwellings. Adequately reinforcing 
the concrete in footings, foundations, and basement 
walls with steel and backfilling with sand and gravel 
around the foundations and basement walls help to pre- 
vent the structural damage caused by shrinking and 
swelling. Septic tank systems function well if they are 
properly installed. Slope and seepage are limitations on 
sites for sewage lagoons. The less sloping areas should 
be selected as sites for the lagoons. Providing slowly 
permeable material helps to seal the lagoon and thus 
helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
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streets so that they shed water, establishing adequate 
side ditches, and installing culverts in low areas improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by tow strength. 

The land capability classification is Ille. 


2C—Higginsville silt loam, 5 to 9 percent slopes. 
This deep, moderately sloping, somewhat poorly drained 
soil is on slightly concave side slopes in the uplands. 
Individual areas are irregular in shape and range from 15 
to 100 acres in size. 

Typically, the surface layer is very dark brown, friable 
silt loam about 10 inches thick. The subsoil is firm, mot- 
tled silty clay loam about 39 inches thick. The upper part 
is very dark grayish brown and mixed dark grayish brown 
and grayish brown, and the lower part is grayish brown. 
The substratum to a depth of about 60 inches is grayish 
brown, mottled, friable silt loam. In some areas the sur- 
face layer is very dark grayish brown silty clay loam. 

Included with this soil in mapping are small areas of 
Lagonda soils and small areas of the moderately well 
drained Sharpsburg soils. Lagonda soils contain more 
clay than the Higginsville soil. They are on the ends of 
ridges and on side slopes. Sharpsburg soils are on the 
ends of ridges. Included soils make up about 5 percent 
of the unit. 

Permeability is moderate in the Higginsville soil. Sur- 
face runoff is medium. Reaction ranges from slightly acid 
to strongly acid in the subsoil and varies widely in the 
surface layer as a result of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is high. A seasonal high water 
table commonly is at a depth of 1.5 to 3.0 feet during 
winter and spring. The shrink-swell potential is moderate 
in the subsoil. The surface layer is friable and can be 
easily tilled throughout a fairly wide range in moisture 
content. It tends to crust or puddle, however, after hard 
rains, especially in areas where the plow layer contains 
subsoil material. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. Some areas are 
wet and seepy. Properly located drainage tile reduces 
the wetness of these areas. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is better suited to shallow-rooted 
legumes and to cool-season bunch grasses or native 
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warm-season grasses than to other grasses or legumes. 
Overgrazing or grazing when the soil is wet causes sur- 
face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods improve the 
pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement wails and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness. Sewage lagoons 
function adequately if the site can be leveled and the 
berms and bottom of the lagoon are sealed with slowly 
permeable material, which helps to prevent the contami- 
nation of the ground water. Also, waste generally can be 
piped to adjacent areas that are suitable for onsite waste 
disposal. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is Ille. 


5C—Macksburg silt loam, 5 to 9 percent slopes. 
This deep, moderately sloping, somewhat poorly drained 
soil is on slightly concave side slopes at the head of 
upland drainageways. Individual areas are irregular in 
shape and range from 10 to 80 acres in size. 

Typically, the surface layer is black, friable silt loam 
about 7 inches thick. The subsurface layer is black and 
very dark grayish brown, friable silty clay loam about 12 
inches thick. The subsoil is dark grayish brown and gray- 
ish brown, mottled, firm silty clay loam about 29 inches 
thick. The substratum to a depth of about 61 inches is 
grayish brown, mottled, friable silty clay loam. In some 
areas the dark surface soil is less than 10 inches thick. 
In other areas the subsoil contains more sand and clay. 

Included with this soil in mapping are small areas of 
the moderately well drained Sharpsburg soils. These 
soils are on the tops and ends of ridges. They make up 
about 10 percent of the unit. 

Permeability is moderately slow in the Macksburg soil. 
Surface runoff is medium. Reaction is medium acid or 
strongly acid in the subsoil and varies widely in the 
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surface layer as a result of focal liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is high. A seasonal high water 
table commonly is at a depth of 2 to 4 feet during winter 
and spring. The shrink-swell potential is moderate in the 
surface soil and high in the subsoil. The surface layer is 
friable and can be easily tilled at the optimum moisture 
content. It becomes cloddy, however, if worked when the 
moisture content is too high. Also, it tends to crust or 
puddle after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain 
and to grasses and legumes for hay and pasture. If 
cultivated crops are grown, erosion is a hazard. A con- 
servation tillage system that leaves crop residue on the 
surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is better suited to shallow-rooted 
legumes and to cool-season bunch grasses or native 
warm-season grasses than to other grasses or legumes. 
Overgrazing or grazing when the soil is wet causes sur- 
face compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods improve the pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness. Sewage lagoons 
can function adequately only if they are sealed with 
slowly permeable material, which helps to prevent the 
contamination of the ground water. Also, waste can be 
piped to adjacent areas that are suitable for onsite waste 
disposal. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 
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The land capability classification is Ille. 


6B—Sharpsburg silt loam, 2 to 5 percent slopes. 
This deep, gently sloping, moderately well drained soil is 
on convex ridgetops in the uplands. Individual areas gen- 
erally are long and narrow and range from 5 to more 
than 40 acres in size. 

Typically, the surface layer is black, friable silt loam 
about 11 inches thick. The subsurface layer is very dark 
grayish brown, friable silt loam about 6 inches thick. The 
subsoil is about 38 inches thick. It is dark brown, friable 
silty clay loam in the upper part and dark yellowish 
brown, light brownish gray, and yellowish brown, mottled, 
firm silty clay loam in the lower part. The substratum to a 
depth of about 60 inches is mottied grayish brown and 
dark yellowish brown, friable silt loam. In some areas the 
dark surface layer is thinner. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Macksburg and weil 
drained Sibley soils. Macksburg soils are at the head of 
drainageways and in saddles, and Sibley soils are in the 
slightly higher areas on the ridges. Included soils make 
up 3 to 8 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is medium. Reaction is medium acid or 
strongly acid in the subsoil and varies widely in the 
surface layer as a result of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be easily tilled throughout a fairly wide range in 
moisture content. It tends to crust or puddle, however, 
after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. Most areas can be 
terraced and farmed on the contour. Returning crop resi- 
due to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, smooth brome- 
grass, and other grasses and legumes (fig. 7). Overgraz- 
ing or grazing when the soil is wet, however, causes 
surface compaction, excessive runoff, and poor tilth. 
Proper stocking rates, pasture rotation, and timely defer- 
ment of grazing improve the pasture. 

This soil is suited to building site development and 
onsite waste disposal. The shrink-swell potential is a 
limitation on sites for dwellings. Adequately reinforcing 
the concrete in footings, foundations, and basement 
walls with steel and backfilling with sand and gravel 
around the foundations and basement walls help to pre- 
vent the structural damage caused by shrinking and 
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swelling. If the soil is used as a septic tank absorption 
field, the moderately slow permeability is a limitation. It 
can be overcome, however, by enlarging the absorption 
field. Slope and seepage are limitations on sites for 
sewage lagoons. Grading helps to level the site. Provid- 
ing slowly permeable material helps to seal the lagoon 
and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts in low areas, improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base materia! helps to 
prevent the damage caused by low strength. 

The land capability classification is lle. 


6C2—Sharpsburg silt loam, 5 to 9 percent slopes, 
eroded. This deep, moderately sloping, moderately well 
drained soil is on convex side slopes in the uplands. 
Individual areas are irregular in shape and range from 7 
to 120 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 8 inches thick. The subsoil is firm 
silty clay loam about 37 inches thick. The upper part is 
brown and has a few grayish brown mottles, and the 
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Figure 7.—An area of Sharpsburg silt loam, 2 to 5 percent slopes, used for alfalfa and bromegrass pasture. 


lower part is dark yellowish brown and mottled. The 
substratum to a depth of about 60 inches is mottled 
grayish brown and dark brown, friable silt loam. The 
surface layer is dark brown silty clay loam in areas 
where plowing has mixed it with the upper part of the 
subsoil. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Lagonda and Macksburg 
and well drained Sibley soils. Lagonda and Macksburg 
soils are on slightly concave slopes below the Sharps- 
burg soil and at the head of drainageways. Sibley soils 
are in the less sloping areas above the Sharpsburg soil. 
Included soils make up 5 to 15 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is medium in cultivated areas. Reaction 
ranges from strongly acid to slightly acid in the subsoil 
and varies in the surface layer as a result of local liming 
practices. Natural fertility is medium, and organic matter 
content is moderate. Available water capacity is high. 
The shrink-swell potential is moderate. The surface layer 
is friable and can be easily tilled throughout a fairly wide 
range in moisture content. It tends to crust or puddle, 
however, after hard rains, especially in areas where the 
plow layer contains subsoil material. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, further erosion is a hazard. 


20 


A conservation tillage system that leaves crop residue 
on the surface, crop rotations that include grasses and 
legumes, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. Most areas can be 
terraced and farmed on the contour. Returning crop resi- 
due to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, smooth brome- 
grass, and other grasses and legumes. If alfalfa is 
grown, the fertility level should be high. The plants 
should be cut by the early bloom stage and should be at 
least 6 inches high just before winter. Overgrazing or 
grazing when the soil is wet causes surface compaction, 
excessive runoff, and poor tilth. Proper stocking rates, 
pasture rotation, and timely deferment of grazing improve 
the pasture. 

This soil is suited to building site development and 
onsite waste disposal. The shrink-swell potential is a 
limitation on sites for dwellings. Adequately reinforcing 
the concrete in footings, foundations, and basement 
walls with steel and backfilling with sand and gravel 
around the foundations and basement walls help to pre- 
vent the structural damage caused by shrinking and 
swelling. If the soil is used as a septic tank absorption 
field, the moderately slow permeability is a limitation. It 
can be overcome, however, by enlarging the absorption 
field. The laterals should be installed across the slope. 
Slope and seepage are limitations on sites for sewage 
lagoons. Grading helps to level the site. Providing slowly 
permeable material helps to seal the lagoon and thus 
helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is Ille. 


6D2—Sharpsburg silt loam, 9 to 14 percent slopes, 
eroded. This deep, strongly sloping, moderately well 
drained soil is on convex side slopes and the ends of 
ridges in the uplands. Individual areas are irregular in 
shape and range from 6 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 9 inches thick. The subsoil is firm 
silty clay loam about 35 inches thick. The upper part is 
brown, and the lower part is mottled brown, grayish 
brown, and yellowish brown. The substratum to a depth 
of about 60 inches is mottled grayish brown and dark 
yellowish brown, friable silt loam. The surface layer is 
dark brown silty clay loam in areas where plowing has 
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mixed it with the upper part of the subsoil. In the south- 
ern part of the survey area, the subsoil contains less. 
clay. 

Included with this soil in mapping are small areas of 
the loamy Armster soils and the somewhat poorly 
drained Macksburg soils. Armster soils are on side 
slopes below the Sharpsburg soil. Macksburg soils are at 
the head of drainageways. Included soils make up 5 to 
10 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is rapid in cultivated areas. Reaction is 
medium acid or strongly acid in the subsoil and varies 
widely in the surface layer as a result of local liming 
practices. Natural fertility is medium, and organic matter 
content is moderate. Available water capacity is high. 
The shrink-swell potential is moderate. The surface layer 
is friable. It becomes cloddy, however, if tilled when wet. 
Also, it tends to puddle or crust after hard rains, espe- 
cially in areas where the subsoil is mixed with the plow 
layer. 

This soil is moderately suited to corn, soybeans, grain 
sorghum, and small grain. If cultivated crops are grown, 
further erosion is a hazard. A conservation tillage system 
that leaves crop residue on the surface, stripcropping, 
crop rotations that include grasses and legumes, winter 
cover crops, terraces, and grassed waterways help to 
prevent excessive soil loss. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

Most areas are pastured. A cover of pasture plants or 
hay is effective in controlling erosion. Overgrazing or 
grazing when the soil is wet, however, causes surface 
compaction and excessive runoff and damages the 
stand. Applications of fertilizer, proper stocking rates, 
pasture rotation, and timely deferment of grazing improve 
the pasture. 

This soil is suitable for building site development and 
onsite waste disposal. The shrink-swell potential and the 
slope are limitations on sites for dwellings. Adequately 
reinforcing the concrete in footings, foundations, and 
basement walls with steel and backfilling with sand or 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. The slope can be overcome by land shap- 
ing or by designing the dwellings so that they conform to 
the natural slope of the land. The moderately slow per- 
meability and the slope are limitations on sites for septic 
tank absorption fields. Enlarging the absorption field 
helps to overcome the moderately slow permeability. In- 
stalling the laterals across the slope or land shaping 
helps to overcome the slope. Slope and seepage are 
limitations on sites for sewage lagoons. Grading helps to 
level the site. Providing slowly permeable material helps 
to seal the lagoon and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
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a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts in low areas improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

The land capability classification is IIle. 


8—Pits, quarries. This map unit is in upland areas 
from which limestone is or has been quarried. It general- 
ly consists of the quarry pits, the stockpiles of lime and 
crushed rock, the areas covered with overburden spoil, 
the equipment areas, and the transport roads. Individual 
areas range from 10 to about 165 acres in size. 

The capacity of these areas to support vegetation is 
limited. It varies from area to area. The vegetation is 
primarily small trees, annual weeds, and perennial 
grasses. 

The active pits are dry, but most of the abandoned pits 
contain water. Onsite investigation is needed before any 
land use decisions are made. 

No land capability classification is assigned. 


9D—Snead silty clay loam, 5 to 14 percent slopes. 
This moderately deep, moderately sloping and strongly 
sloping, moderately well drained soil is on convex side 
slopes along upland drainageways. Individual areas are 
long and narrow and range from 5 to 65 acres in size. 

Typically, the surface layer is black silty clay loam 
about 5 inches thick. The subsurface layer is very dark 
brown and dark brown silty clay about 13 inches thick. 
The subsoil is grayish brown, firm silty clay about 5 
inches thick. The substratum is mottled grayish brown, 
dark grayish brown, and olive gray, firm clay about 12 
inches thick. Soft, weathered shale bedrock is at a depth 
of about 35 inches. 

Included with this soil in mapping are smail areas of 
the deep Armster and Greenton soils. Armster soils 
_ occur as narrow bands at the upper edge of the mapped 
areas. Greenton soils are on side slopes at the lower 
edge of the mapped areas. Included soils make up about 
5 to 10 percent of the unit. 

Permeability is slow in the Snead soil. Surface runoff is 
medium. Reaction is neutral or mildly alkaline in the 
subsoil. Natural fertility is low, and organic matter con- 
tent is moderate. Available water capacity is low. A sea- 
sonal high water table commonly is at a depth of 2 to 3 
feet during winter and spring. The shrink-swell potential 
is high. The surface layer is firm and can be tilled only 
within a narrow range in moisture content. If tilled when 
wet or dry, it becomes cloddy. Also, it becomes com- 
pacted if tilled when wet. 

Most areas are used for pasture or hay. Some small 
areas are cultivated along with the surrounding areas. A 
few areas are used for woodland. This soil is not well 
suited to row crops and is only moderately well suited to 
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small grain. If the soil is used as cropland, erosion is a 
hazard. A conservation tillage system that leaves crop 
residue on the surface, winter cover crops, crop rotations 
that include grasses and legumes, and grassed water- 
ways help to prevent excessive soil loss. Most areas can 
be farmed on the contour. Because of the moderate 
depth to bedrock, however, the soil generally is unsuit- 
able for terracing. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface compaction, and increases the 
rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is better suited to shallow-rooted 
legumes and cool-season bunch grasses or native warm- 
season grasses than to other grasses or legumes. Pas- 
ture renovation generally is needed because most pas- 
tures are in poor condition. Because of the silty clay 
loam surface layer, careful management is needed to 
maintain a good stand of grasses and legumes. Over- 
grazing or grazing when the soil is wet causes surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking rates and pasture rotation improve the pasture. 

A tew areas support native hardwoods. This soil is 
suited to trees. Seedling mortality and the windthrow 
hazard are the main management concerns. Selecting a 
planting stock that is larger than is typical improves the 
seedling survival rate. The stands should be thinned less 
intensively and more frequently than the stands in areas 
where the windthrow hazard is slight. The limitations that 
affect planting and harvesting are slight. In a few areas 
small guilies should be reshaped and seeded to grass, 
which can provide a protective cover until the trees are 
established. 

This soil is suitable for building site development but 
generally is unsuited to onsite waste disposal. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. The moderate depth to bedrock also 
is a limitation on sites for dwellings with basements, but 
the bedrock is soft and can be excavated. Reinforcing 
the concrete in footings, foundations, and basement 
walls with steel and backfilling with sand and gravel 
around the foundations or basement walls help to pre- 
vent the structural damage caused by shrinking and 
swelling. Installing drainage tile at the base of the sand 
and gravel helps to prevent the damage caused by ex- 
cessive wetness around the foundations and basement 
walls and helps to keep basements dry. All sanitary 
facilities should be connected to commercial sewers. 
Otherwise, sewage generally can be piped to adjacent 
areas that are suitable for onsite waste disposal. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
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other suitable base material helps to prevent the 
damage caused by low strength. 
The land capability classification is Ve. 


9E—Snead silty clay loam, 14 to 30 percent slopes. 
This moderately deep, moderately steep and steep, mod- 
erately well drained soil is on convex side slopes along 
upland drainageways. Individual areas are long and 
narrow and range from 5 to 50 acres in size. 

Typically, the surface layer is black silty clay loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown silty clay about 6 inches thick. The subsoil 
is firm silty clay about 16 inches thick. The upper part is 
brown, and the lower part is dark grayish brown and 
mottled. Weathered, gray shale bedrock is at a depth of 
about 30 inches. In some areas the depth to soft bed- 
rock is more than 40 inches. 

Included with this soil in mapping are small areas of 
the deep Armster and Greenton soils. These soils occur 
as narrow bands at the upper and lower edges of the 
mapped areas. Also included are small areas where the 
surface layer is lighter colored. included areas make up 
about 5 to 10 percent of the unit. 

Permeability is slow in the Snead soil. Surface runoff is 
rapid. Reaction is neutral or mildly alkaline in the subsoil. 
Natural fertility is low, and organic matter content is 
moderate. Available water capacity is low. A high sea- 
sonal water table commonly is at a depth of 2 to 3 feet 
during winter and spring. The shrink-swell potential is 
high. The surface layer is firm and can be tilled only 
within a narrow range in moisture content. If tilled when 
wet or dry, it becomes cloddy. Also, it becomes com- 
pacted if tilled when wet. 

Most areas are pastured. Because of the slope, this 
soil is generally unsuited to cultivated crops. It is suited 
to shallow-rooted legumes and ‘to cool-season bunch 
grasses and native warm-season grasses. A cover of 
pasture plants or hay is effective in controlling erosion. 
Pasture renovation generally is needed because most 
pastures are in poor condition. If the pasture is reseeded 
to grasses and legumes, timely tillage and tilling on the 
contour help to ensure more rapid growth and help to 
prevent the damage caused by erosion. Because of the 
silty clay loam surface layer, careful management is 
needed to maintain a good stand of grasses and leg- 
umes. Overgrazing or grazing when the soil is wet 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates and pasture rotation improve 
the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. The erosion hazard, the equipment 
limitation, the seedling mortality rate, and the windthrow 
hazard are management concerns. The design of logging 
roads and skid trails should minimize the steepness and 
length of the slopes. In the steepest areas, the logs 
should be yarded uphill to the roads or trails. Small 
gullies and disturbed areas should be reshaped and 
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seeded after the trees are harvested. Selecting a plant- 
ing stock that is larger than is typical improves the seed- 
ling survival rate. The stands should be thinned less 
intensively and more frequently than the stands in areas 
where the windthrow hazard is slight. 

This soil is suitable for building site development but 
generally is unsuited to onsite waste disposal. The 
shrink-swell potential, the wetness, and the slope are 
limitations on sites for dwellings. The moderate depth to 
bedrock also is a limitation on sites for dwellings with 
basements, but the bedrock is soft and can be excavat- 
ed. Reinforcing the concrete in footings, foundations, 
and basement walls with steel and backfilling with sand 
and gravel around the foundations or basement walls 
help to prevent the structural damage caused by shrink- 
ing and swelling. Installing drainage tile at the base of 
the sand and gravel helps to prevent the damage 
caused by excessive wetness around the foundations 
and basement walls and helps to keep basements dry. 
The slope can be overcome by land shaping or by de- 
signing the dwellings so that they conform to the natural 
slope of the land. All sanitary facilities should be con- 
nected to commercial sewers, or the sewage should be 
piped to adjacent areas that are better suited to onsite 
waste disposal. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the slope are limitations if this soil is 
used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. The slope 
can be overcome by land shaping or by designing the 
roads and streets so that they conform to the natural 
slope of the land. The bedrock should be excavated in 
some areas. 

The land capability classification is Vie. 


10D—Snead-Rock outcrop complex, 5 to 14 per- 
cent slopes. This map unit occurs as areas of a moder- 
ately deep, moderately sloping and strongly sloping, 
moderately well drained Snead soil closely intermingled 
with areas where limestone crops out. It is on convex 
side slopes in the uplands. Individual areas range from 
10 to more than 150 acres in size. They are about 65 
percent Snead soil and 20 percent Rock outcrop. The 
Rock outcrop occurs as bands so narrow that mapping 
them separately from the Snead soil is not practical. 

Typically, the Snead soil has a surface layer of black, 
firm flaggy silty clay loam about 11 inches thick. The 
subsoil is dark grayish brown, brown, grayish brown, and 
light olive brown silty clay about 11 inches thick. The 
substratum is grayish brown and olive brown silty clay 
about 16 inches thick. Soft, weathered shale bedrock is 
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at a depth of about 38 inches. In some areas the depth 
to soft bedrock is more than 40 inches. 

Included with this unit in mapping are small areas of 
the deep, somewhat poorly drained Greenton soils, the 
deep Nodaway soils, and the deep, poorly drained 
Sampsel soils. Greenton soils are downslope from the 
Snead soil. Nodaway soils are on narrow bottoms. 
Sampsel soils are lower on the side slopes than the 
Snead soil. Included soils make up about 10 to 15 per- 
cent of the unit. 

Permeability is slow in the Snead soil. Surface runoff is 
medium. Reaction is slightly acid to neutral in the surface 
layer and neutral to moderately alkaline in the subsoil. 
Natural fertility is low, and organic matter content is 
moderate. Available water capacity is low. A seasonal 
high water table commonly is at a depth of 2 to 3 feet 
during winter and spring. The shrink-swell potential is 
high. 

This map unit generally is unsuited to cultivated crops, 
pasture, and hay. Because of slope and the surface 
stones, cultivation is not practical and establishing 
grasses and legumes is very difficult. 

Most areas support native hardwoods. The Snead soil 
is suited to trees. The stoniness, the seedling mortality 
rate, and the windthrow hazard are the main manage- 
ment concerns. Because of the stones, hand planting or 
direct seeding may be needed. Selecting a planting 
stock that is larger than is typical improves the seedling 
survival rate. The stands should be thinned less inten- 
sively and more frequently than the stands in areas 
where the windthrow hazard is slight. Logging roads and 
skid trails should be carefully designed and should be 
established on the contour. 

The Snead soil generally is unsuited to building site 
development and onsite waste disposal because of the 
stones and the depth to bedrock. 

The land capability classification is Vls. 


10F—Snead-Rock outcrop complex, 14 to 30 per- 
cent slopes. This map unit occurs as areas of a moder- 
ately deep, moderately steep and steep, moderately well 
drained Snead soil closely intermingled with areas where 
limestone crops out. It is on convex side slopes in the 
uplands. Individual areas range from 15 to 255 acres in 
size. They are about 60 to 70 percent Snead soil and 20 
percent Rock outcrop. The Rock outcrop occurs as 
bands so narrow that mapping them separately from the 
Snead soil is not practical. 

Typically, the Snead soil has a surface layer of very 
dark brown, friable and firm flaggy silty clay loam about 
12 inches thick. The subsurface layer is very dark gray- 
ish brown, firm flaggy silty clay about 7 inches thick. The 
subsoil is dark grayish brown, mottled, very firm silty clay 
about 7 inches thick. The substratum is dark grayish 
brown, grayish brown, and olive brown, very firm silty 
clay about 12 inches thick. Soft, weathered shale bed- 


23 


rock is at a depth of about 38 inches. Some areas are 
strongly sloping. 

Included with this unit in mapping are small areas of 
the deep, somewhat poorly drained Greenton soils. 
These soils are on the lower edges of the mapped 
areas. Also included are colluvial areas along drain- 
ageways. Included areas make up about 5 to 15 percent 
of the unit. 

Permeability is slow in the Snead soil. Surface runoff is 
rapid. Reaction is neutral or mildly alkaline in the subsoil. 
Natural fertility is low, and organic matter content is 
moderate. Available water capacity is low. A seasonal 
high water table commonly is at a depth of 2 to 3 feet 
during winter and summer. The shrink-swell potential is 
high. 

Nearly all areas are used as woodland. This soil gen- 
erally is unsuited to cultivated crops and to pasture and 
hay because of the stones on the surface. 

Most areas support native hardwoods. The Snead soil 
is suited to trees. The slope, the stoniness, the seedling 
mortality rate, and the windthrow hazard are manage- 
ment concerns. Because of the stones, hand planting or 
direct seeding generally is needed. Selecting a planting 
stock that is larger than is typical improves the seedling 
survival rate. The stands should be thinned less inten- 
sively and more frequently than the stands in areas 
where the windthrow hazard is slight. Logging roads and 
skid trails should be carefully designed and should be 
established on the contour. 

This map unit generally is unsuited to building site 
development and onsite waste disposal because of the 
stones, the slope, and the depth to bedrock. 

The land capability classification is Vils. 


11C2—Greenton silty clay loam, 5 to 9 percent 
slopes, eroded. This deep, moderately sloping, some- 
what poorly drained soil is on convex side slopes in the 
uplands. Individual areas are irregular in shape and 
range from 5 to more than 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 8 inches thick. The subsoil is about 
41 inches thick. The upper part is dark brown, firm silty 
clay loam; the next part is brown and dark yellowish 
brown, mottled, firm silty clay loam; and the lower part is 
multicolored, very firm silty clay. The substratum to a 
depth of about 60 inches is multicolored, very firm silty 
clay. In some areas the dark surface layer is eroded and 
is less than 7 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Sampsel and moderately well drained 
Snead soils. Sampsel soils are in narraw drainageways. 
Snead soils are moderately deep over bedrock. They 
occur as narrow strips above or below the Greenton soil. 
Included soils make up about 5 to 10 percent of the unit. 

Permeability is slow in the Greenton soil. Surface 
runoff is medium. Reaction ranges from moderately alka- 
line to medium acid in the subsoil and varies widely in 
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the surface layer as a result of local liming practices. 
Organic matter content is moderately low, and natural 
fertility is medium. Available water capacity is high. A 
seasonal high water table commonly is at a depth of 1 to 
3 feet during the spring. The shrink-swell potential is 
high. The surface layer is friable but becomes cloddy if 
tilled when the moisture content is high. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
If cultivated crops are grown, further erosion is a hazard. 
A conservation tillage system that leaves crop residue 
on the surface, crop rotations that include grasses and 
legumes, winter cover crops, and terraces help to pre- 
vent excessive soil loss. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility, helps to prevent surface crusting, and increases 
the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, and timely deferment of grazing improve the pas- 
ture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. Sewage lagoons function adequately if they 
are established in the less sloping areas or if the site 
can be leveled. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is ille. 


11C3—Greenton silty clay loam, 5 to 9 percent 
slopes, severely eroded. This deep, moderately slop- 
ing, somewhat poorly drained soil is on convex side 
slopes and foot slopes in the uplands. Individual areas 
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are irregular in shape and range from 10 to 50 acres in 
size. 

Typically, the surface layer is dark brown, friable silty 
clay loam about 6 inches thick. The subsoil is about 31 
inches thick. It is firm and mottled. It is brown and dark 
yellowish brown silty clay loam in the upper part and 
yellowish brown silty clay in the lower part. The substra- 
tum to a depth of about 60 inches is grayish brown, 
mottled, firm silty clay. In some areas the surface layer is 
very dark grayish brown. In other areas the slope is more 
than 9 percent. 

Included with this soil in mapping are small areas of 
Armster, Sampsel, and Snead soils. Armster soils and 
the moderately deep Snead soils occur as narrow strips 
on the side slopes at the higher edges of the mapped 
areas. The poorly drained Sampsel soils are in slightly 
concave areas along drainageways. Included soils make 
up about 5 to 10 percent of the unit. 

Permeability is slow in the Greenton soil. Surface 
runoff is rapid. Reaction is medium acid or slightly acid in 
the subsoil. Natural fertility is low, and organic matter 
content is moderately low. Available water capacity is 
moderate. A seasonal high water table commonly is at a 
depth of 1 to 3 feet during the spring. The shrink-sweil 
potential is high. The surface layer is friable but becomes 
cloddy if worked when wet and crusts or puddles after 
hard rains. 

Most areas are used as cropland. This soil is suited to 
small grain. It also is suited to corn and soybeans if 
these crops are grown only occasionally. !f cultivated 
crops are grown, further erosion is a hazard. A conserva- 
tion tillage system that leaves crop residue on the sur- 
face, crop rotations that include grasses and legumes, 
winter cover crops, and grassed waterways help to pre- 
vent excessive soil loss. Most areas can be terraced and 
farmed on the contour. Returning crop residue to the soil 
or regularly adding other organic material improves fertili- 
ty, helps to prevent surface crusting, and increases the 
rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods improve the 
pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
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dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. Sewage lagoons function adequately if they 
are established in the less sloping areas or if the site 
can be leveled. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is |Ve. 


11D3—Greenton silty clay loam, 9 to 14 percent 
slopes, severely eroded. This deep, strongly sloping, 
somewhat poorly drained soil is on convex foot slopes 
and the ends of ridges in the uplands. Individual areas 
are irregular in shape and range from 5 to 65 acres in 
size. 

Typically, the surface layer is dark brown, firm silty clay 
loam about 5 inches thick. The subsoil is firm silty clay 
loam about 42 inches thick. The upper part is brown, and 
the lower part is dark yellowish brown, dark brown, and 
olive brown and has common gray mottles. The substra- 
tum to a depth of about 60 inches is dark brown and 
olive brown, firm silty clay. 

Included with this soil in mapping are small areas of 
Sampsel and Snead soils. The poorly drained Sampsel 
soils are in slightly concave areas along drainageways. 
The moderately deep Snead soils occur as narrow bands 
on the higher edges of the mapped areas. Included soils 
make up about 5 to 10 percent of the unit. 

Permeability is slow in the Greenton soil. Surface 
runoff is rapid. Reaction is medium acid or slightly acid in 
the subsoil. Natural fertility is low, and organic matter 
content is moderately low. Available water capacity is 
moderate. A seasonal high water table commonly is at a 
depth of 1 to 3 feet during the spring. The shrink-swell 
potential is high. The surface layer is friable but becomes 
cloddy if worked when wet and crusts or puddles after 
hard rains. 

Most areas are used for pasture and hay. This soil 
generally is unsuited to cultivated crops. It is suited to 
shallow-rooted legumes and to cool-season bunch 
grasses and native warm-season grasses. A cover of 
pasture plants or hay is effective in controlling erosion. 
Because of the silty clay loam surface layer, careful 
management is needed to maintain a good stand of 
grasses and legumes. Overgrazing or grazing when the 
soil is wet causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
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and restricted use during wet periods improve the pas- 
ture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. Sewage lagoons function adequately if they 
are established in the less sloping areas or if the site 
can be leveled. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is Vle. 


13B—Sampsel silty clay loam, 2 to 5 percent 
slopes. This deep, gently sloping, poorly drained soil is 
on slightly concave foot slopes along drainageways. Indi- 
vidual areas are irregular in shape and range from 6 to 
about 50 acres in size. 

Typically, the surface layer is black, friable silty clay 
loam about 7 inches thick. The subsurface layer is also 
black, friable silty clay loam. It is about 5 inches thick. 
The subsoil is firm silty clay about 38 inches thick. The 
upper part is very dark gray, the next part is dark grayish 
brown, and the lower part is grayish brown. The substra- 
tum to a depth of about 60 inches is gray, firm silty clay. 
In some areas soft, weathered, gray clay shale bedrock 
is at a depth of 40 to 60 inches. 

Included with this soil in mapping are small areas of 
Greenton, Grundy, and Snead soils. The somewhat 
poorly drained Greenton soils are on the ends of ridges. 
The somewhat poorly drained Grundy soils are on 
convex ridgetops. The moderately deep Snead soils are 
on side slopes at the higher edges of the mapped areas. 
Also included, on the lower edges of the mapped areas, 
are Sampsel soils that are seepy and that stay wet most 
of the year. Included soils make up about 10 percent of 
the unit. 

Permeability is slow in the Sampsel soil. Surface runoff 
is medium. Reaction ranges from medium acid to moder- 
ately alkaline in the subsoil. Natural fertility is high, and 
organic matter content is moderate. Available water ca- 
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pacity is high. A seasonal high water table commonly is 
within a depth of 1.5 feet during winter and spring. The 
shrink-swell potential is moderate in the surface soil and 
high in the subsoil. The surface layer can be tilled only 
within a narrow range of moisture content. If tilled when 
wet or dry, it becomes cloddy. Also, it becomes com- 
pacted if tilled when wet. 

Most areas are used as cropland. This soil is suited to 
corn, soybeans, and grain sorghum. If cultivated crops 
are grown, erosion is a hazard. Also, surface compaction 
is a problem in seepy areas. A conservation tillage 
system that leaves crop residue on the surface, crop 
rotations that include grasses and legumes, winter cover 
crops, and grassed waterways help to prevent excessive 
soil loss. Most areas can be terraced and farmed on the 
contour. Constructing diversion terraces on the upper 
slopes helps to prevent seepage. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface compaction, 
and increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Because of the wetness and the silty 
clay loam surface layer, careful management is needed 
to maintain a good stand of grasses and legumes. Over- 
grazing or grazing when the soil is wet causes surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods improve the pasture. 

This soil is suitable for buiiding site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. The depth to bedrock and the slope are limita- 
tions on sites for sewage lagoons. Onsite investigation is 
needed to identify suitable sites for sewage lagoons. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is lle. 
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13C—Sampsel silty clay loam, 5 to 9 percent 
slopes. This deep, moderately sloping, poorly drained 
soil is on slightly concave side slopes and foot slopes 
along drainageways. Individual areas generally are long 
and narrow and range from 5 to about 80 acres in size. 

Typically, the surface layer is very dark gray, friable 
silty clay loam about 5 inches thick. The subsurface layer 
is also very dark gray, friable silty clay loam. It is about 4 
inches thick. The subsoil extends to a depth of 60 inches 
or more. It is firm. The upper part is very dark gray, 
mottled silty clay loam; the next part is dark grayish 
brown, mottled silty clay and silty clay loam; and the 
lower part is mottled dark gray, dark grayish brown, and 
olive brown silty clay loam. In some areas weathered 
shale bedrock is within a depth of 60 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Greenton soils and the 
moderately deep Snead soils. Greenton soils are on the 
ends of ridges. Snead soils occur as narrow bands on 
the higher edges of the mapped areas. Also included, on 
the lower edges of the mapped areas, are Sampsel soils 
that are seepy and that stay wet most of the year. 
Included soils make up about 5 to 10 percent of the unit. 

Permeability is slow in the Sampsel soil. Surface runoff 
is medium. Reaction ranges from medium acid to moder- 
ately alkaline in the subsoil. Natural fertility is medium, 
and organic matter content is moderate. Available water 
capacity is high. A seasonal high water table commonly 
is within a depth of 1.5 feet during winter and spring. The 
shrink-swell potential is moderate in the surface soil and 
high in the subsoil. The surface layer can be tilled only 
within a narrow range in moisture content. If tilled when 
wet or dry, it becomes cloddy. Also, it becomes com- 
pacted if tilled when wet. The seepy areas stay wet most 
of the year. 

Most areas are used as cropland. This soil is suited to 
corn, soybeans, grain sorghum, and small grain. If culti- 
vated crops are grown, erosion is a hazard. Also, surface 
compaction is a problem in seepy areas. A conservation 
tillage system that leaves crop residue on the surface, 
crop rotations that include grasses and legumes, winter 
cover crops, and grassed waterways help to prevent 
excessive soil loss. Most areas can be terraced and 
farmed on the contour. Returning crop residue to the soil 
or regularly adding other organic material improves fertili- 
ty, helps to prevent surface compaction, and increases 
the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Because of the wetness and the silty 
clay loam surface layer, careful management is needed 
to maintain a good stand of grasses and legumes. Over- 
grazing or grazing when the soil is wet causes surface 
compaction, excessive runoff, and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods improve the pasture. 
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This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. The depth to bedrock and the slope are limita- 
tions on sites for sewage lagoons. Onsite investigation is 
needed to identify sites where the soil is deep enough 
for sewage lagoons. Also, the site should be leveled. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the wetness are limitations if this soil 
is used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action, shrinking and swelling, and wetness. 
Adding crushed rock or other suitable base material 
helps to prevent the damage caused by low strength. 

The land capability classification is Ille. 


24B—Lagonda silt loam, 2 to 5 percent slopes. This 
deep, gently sloping, somewhat poorly drained soil is on 
the ends of ridges and in low saddles in the uplands. 
Individual areas are irregular in shape and range from 5 
to 25 acres in size. 

Typically, the surface layer is very dark gray, friable silt 
loam about 6 inches thick. The subsurface layer is very 
dark gray, friable silty clay loam about 9 inches thick. 
The subsoil is about 40 inches thick. It is mottled and 
firm. The upper part is dark grayish brown silty clay, and 
the lower part is grayish brown silty clay loam. The 
substratum to a depth of about 60 inches is mottled 
gray, brown, and yellowish brown, firm silty clay loam. In 
some areas the lower part of the subsoil contains less 
sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Sharpsburg soils. These 
soils are on narrower, slightly higher ridges. They make 
up less than 5 percent of the unit. 

Permeability is slow in the Lagonda soil. Surface runoff 
is medium in cultivated areas. Reaction ranges from 
medium acid to neutral in the subsoil and varies in the 
surface layer because of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is high. A seasonal high water 
table commonly is at a depth of 1.5 to 3.0 feet during 
winter and spring. The shrink-swell potential is high. The 
surface layer is friable. It becomes cloddy, however, if 
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tilled when wet. Also, it can crust or puddle, especially 
after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, small grain, and grain sorghum. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, and winter cover crops help to prevent excessive 
soil loss. In a few areas slopes are long enough for 
terracing and contour farming. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season grasses and native warm-season 
grasses. Overgrazing or grazing when the soil is wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods improve the pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the slow permeability and the 
wetness. The slope is a limitation on sites for sewage 
lagoons. It generally can be overcome, however, by lev- 
eling the site. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is lle. 


25C2—Lagonda silty clay loam, 5 to 9 percent 
slopes, eroded. This deep, moderately sloping, some- 
what poorly drained soil is on slightly concave side 
slopes in the uplands. Individual areas are irregular in 
shape and range from 10 to 150 acres in size. 

Typically, the surface layer is very dark gray, friable 
silty clay loam about 6 inches thick. The subsurface layer 
is very dark gray, firm silty clay loam about 3 inches 
thick. The subsoil extends to a depth of 60 inches or 
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more. It is mottled and firm. The upper part is dark 
grayish brown silty clay, and the lower part is grayish 
brown clay and clay loam. In some severely eroded 
areas, the surface layer is dark grayish brown silty clay 
loam. In several small areas the lower part of the subsoil 
contains less sand. 

Permeability is slow. Surface runoff is medium in culti- 
vated areas. Reaction ranges from medium acid to neu- 
tral in the subsoil and varies in the surface layer because 
of local liming practices. Natural fertility is medium, and 
organic matter content is moderately low. Available 
water capacity is high. A seasonal high water table com- 
monly is at a depth of 1.5 to 3.0 feet during winter and 
spring. The shrink-swell potential is high. The surface 
layer is friable but can be easily tilled only within a 
somewhat narrow range in moisture content. It becomes 
cloddy if tilled when wet. Also, it tends to crust or puddle 
after hard rains, especially in areas where the plow layer 
contains subsoil material. 

Most areas are used for cultivated crops. This soil is 
suited to corn, grain sorghum, soybeans, and smail grain. 
If cultivated crops are grown, erosion is a hazard. A 
system of conservation tillage that leaves crop residue 
on the surface, crop rotations that include grasses and 
legumes, winter cover crops, and grassed waterways 
help to prevent excessive soil loss. Most areas can be 
terraced and farmed on the contour. Special manage- 
ment is needed if the clayey subsoil is exposed when 
terraces are constructed. The subsoil cannot be easily 
tilled and is lower in fertility and available water capacity 
than the surface soil. Returning crop residue to the soil 
or regularly adding other organic material improves fertili- 
ty, helps to prevent surface crusting, and increases the 
rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use 
during wet periods improve the pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field. The slope is a limitation on sites for 
sewage lagoons. It generally can be overcome, however, 
by leveling the site. 
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Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is llle. 


25D2—Lagonda silty clay loam, 9 to 14 percent 
slopes, eroded. This deep, strongly sloping, somewhat 
poorly drained soil is on slightly concave slopes at the 
head of upland drainageways. Individual areas are irregu- 
lar in shape and range from 5 to 75 acres in size. 

Typically, the surface layer is black, friable silty clay 
loam about 8 inches thick. The subsoil extends to 60 
inches or more. The upper part is very dark gray, firm 
silty clay loam; the next part is dark grayish brown, mot- 
tled, very firm silty clay; and the lower part is dark gray- 
ish brown, mottled, firm silty clay loam and clay loam. In 
some areas the subsoil is clay loam below a depth of 20 
inches. 

Permeability is slow in the Lagonda soil. Surface runoff 
is rapid in cultivated areas. Reaction ranges from 
medium acid to neutral in the subsoil and varies in the 
surface layer because of local liming practices. Natural 
fertility is medium, and organic matter content is moder- 
ately low. Available water capacity is high. A seasonal 
high water table commonly is at a depth of 1.5 to 3.0 
feet during winter and spring. The shrink-swell potential 
is high. The surface layer is friable but can be easily 
tilled only within a somewhat narrow range in moisture 
content. It becomes cloddy if tilled when wet. Also, it 
tends to crust or puddle after hard rains, especially in 
areas where the plow layer contains subsoil material. 

Most areas are used for pasture and hay. Some are 
cultivated. Because of the slope and the hazard of fur- 
ther erosion, this soil generally is unsuited to cultivated 
crops. It is suited to shallow-rooted legumes and to cool- 
season bunch grasses and native warm-season grasses. 
A cover of pasture plants or hay is effective in controlling 
erosion. Overgrazing or grazing when the soil is wet, 
however, causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods improve the pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
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dations and basement wails and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field. The slope is a limitation on sites for 
sewage lagoons. It generally can be overcome, however, 
by leveling the site. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is Vle. 


26B—Ladoga silt loam, 2 to 5 percent slopes. This 
deep, moderately well drained, gently sloping soil is on 
convex ridgetops in the uplands. Areas generally are 
long and narrow and range from about 5 to more than 
20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is firm silty clay loam about 45 inches thick. The 
upper part is dark yellowish brown, the next part is dark 
yellowish brown and mottled, and the lower part is yel- 
lowish brown and mottled. The substratum to a depth of 
about 60 inches is yellowish brown, mottled, firm silty 
clay loam. In some eroded areas the subsurface layer 
has been incorporated into the surface layer. In some 
small areas the dark surface layer is more than 10 
inches thick. 

Permeability is moderately slow. Surface runoff is 
medium. Reaction is medium acid or strongly acid in the 
most acid part of the soil. Natural fertility is high, and 
organic matter content is moderate. Available water ca- 
pacity is high. The shrink-swell potential is moderate. 
The surface layer is friable and can be easily worked, but 
it tends to crust or puddle after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and smail grain. 
If cultivated crops are grown, erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour. Returning crop residue 
to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, bromegrass, 
and most other grasses and legumes. Overgrazing or 
grazing when the soil is wet, however, damages the 
stand and causes surface compaction, excessive runoff, 


29 


and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing improve the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is con- 
trolled or removed by proper site preparation and by 
prescribed burning, spraying, or cutting. No other haz- 
ards or limitations affect planting or harvesting. 

This soil is suited to building site development and to 
some kinds of onsite waste disposal. The shrink-swell 
potential is a limitation on sites for dwellings. Adequately 
reinforcing the concrete in footings, foundations, and 
basement walls with steel and backfilling with sand and 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. Septic tank absorption fields do not func- 
tion properly because of the moderately slow permeabil- 
ity. Slope and seepage are limitations on sites for 
sewage lagoons. Grading helps to level the site. Provid- 
ing slowly permeable material helps to seal the lagoon 
and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is lle. 


26C2—Ladoga silt loam, 5 to 9 percent slopes, 
eroded. This deep, moderately well drained, moderately 
sloping soil is on narrow ridgetops and side slopes in the 
uplands. Individual areas generally are rectangular and 
range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 7 inches thick. The subsoil is firm 
silty clay loam about 46 inches thick. The upper part is 
brown, the next part is dark yellowish brown, and the 
lower part is dark yellowish brown and mottled. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, friable silt loam. In places, erosion has 
removed all of the origina! surface layer and the plow 
layer is dark grayish brown silty clay loam. In some areas 
the subsoil is clay loam. In other areas the dark surface 
layer is more than 10 inches thick. 

Permeability is moderately slow. Surface runoff is 
medium. Reaction is medium acid or strongly acid in the 
most acid part of the soil. Natural fertility is medium, and 
organic matter content is low. Available water capacity is 
high. The shrink-swell potential is moderate. The surface 
layer is friable and can be easily tilled, but it tends to 
crust or puddle after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, and grain sorghum. lf cultivat- 
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ed crops are grown, further erosion is a hazard. A con- 
servation tillage system that leaves crop residue on the 
surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas are long and 
smooth enough for terracing and contour farming. Re- 
turning crop residue to the soil or regularly adding other 
organic material improves fertility and increases the rate 
of water infiltration. 

A cover of hay or pasture plants is effective in control- 
ling erosion. This soil is suited to alfalfa, bromegrass and 
most other grasses and legumes. Overgrazing or grazing 
when the soil is wet, however, damages the stand and 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, and timely 
deferment of grazing improve the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is con- 
trolled or removed by proper site preparation and by 
spraying or cutting. No other hazards or limitations affect 
planting or harvesting. 

This soil is suited to building site development and to 
some kinds of onsite waste disposal. The shrink-swell 
potential is a limitation on sites for dwellings and small 
commercial buildings. Also, the slope is a limitation on 
sites for small commercial buildings. It can be overcome, 
however, by land shaping. Adequately reinforcing the 
concrete in footings, foundations, and basement wails 
with steel and backfilling with sand and gravel around 
the foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 
Septic tank absorption fields do not function properly 
because of the moderately slow permeability. Slope and 
seepage are limitations on sites for sewage lagoons. 
Providing slowly permeable material hélps to seal the 
lagoon and thus helps to prevent seepage. The slope 
can be overcome by leveling the site or by selecting the 
less sloping areas as sites for the lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is Ille. 


26D2—Ladoga silt loam, 9 to 14 percent slopes, 
eroded. This deep, moderately well drained, strongly 
sloping soil is on convex side slopes in the uplands. 
Individual areas generally are long and narrow and range 
from 5 to 25 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 7 inches thick. The subsoil is firm 
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silty clay loam about 45 inches thick. The upper part is 
brown, the next part is dark yellowish brown, and the 
lower part is dark yellowish brown and mottled. The 
substratum to a depth of about 60 inches is yellowish 
brown, mottled, friable silt loam. In some areas, erosion 
has removed most of the original surface layer and the 
plow layer is dark grayish brown silty clay loam. In some 
areas the slope is less than 9 percent. 

Included with this soil in mapping are small areas of 
the moderately deep Snead soils. These soils are lower 
on the side slopes than the Ladoga soil. Also, they have 
a thicker dark surface layer. They make up less than 5 
percent of the unit. 

Permeability is moderately slow in the Ladoga soil. 
Surface runoff is rapid. Reaction is medium acid or 
strongly acid in the most acid part of the soil. Natural 
fertility is medium, and organic matter content is low. 
Available water capacity is high. The shrink-swell poten- 
tial is moderate. The surface layer is friable and can be 
tilled throughout a moderately wide range in moisture 
content. It becomes cloddy, however, if tilled when wet 
and crusts or puddles after hard rains. 

Most areas are used for pasture, hay, or woodland. A 
few are used for cultivated crops. This soil is suited to 
corn, soybeans, smail grain, and grain sorghum. If culti- 
vated crops are grown, further erosion is a hazard. Diver- 
sion terraces, a conservation tillage system that leaves 
crop residue on the surface, crop rotations that include 
grasses and legumes, winter cover crops, and grassed 
waterways help to prevent excessive soil loss. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility and increases the rate of water 
infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, bromegrass, 
and most other grasses and legumes. Overgrazing or 
grazing when the soil is wet, however, damages the 
stand and causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing improve the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. Tree seeds, cuttings, and seedlings 
survive and grow well if competing vegetation is con- 
trolled or removed by proper site preparation and by 
spraying or cutting. No other hazards or limitations affect 
planting or harvesting. 

This soil is suited to building site development and 
some kinds of onsite waste disposal. The shrink-swell 
potential and the slope are limitations on sites for dwell- 
ings and small commercial buildings. Adequately rein- 
forcing the concrete in footings, foundations, and base- 
ment walls with steel and backfilling with sand and 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. The slope can be overcome by land shap- 
ing or by designing the buildings so that they conform to 
the natural slope of the land. Septic tank absorption 
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fields do not function properly because of the moderately 
slow permeability. Slope and seepage are limitations on 
sites for sewage lagoons. Providing slowly permeable 
material helps to seal the lagoon and thus helps to 
prevent seepage. The slope can be overcome by level- 
ing the site or by selecting the less sloping areas as 
sites for the lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is Itle. 


27D3—Ladoga silty clay loam, 5 to 14 percent 
slopes, severely eroded. This deep, moderately sloping 
and strongly sloping, moderately well drained soil is on 
side slopes in the uplands. Individual areas generally are 
long and narrow and range from 5 to 25 acres in size. 

Typically, the surface layer is dark brown, friable silty 
clay loam about 4 inches thick. The subsoil is firm silty 
clay loam about 50 inches thick. The upper part is 
brown, and the lower part is yellowish brown and dark 
yellowish brown and is mottled. The substratum to a 
depth of about 60 inches is yellowish brown, mottled, 
friable silt loam. In some areas the surface layer is very 
dark grayish brown silt loam. In other areas the subsoil 
has a considerable amount of sand and fine gravel. 

included with this soil in mapping are small areas of 
the moderately deep Snead soils. These soils are lower 
on the side slopes than the Ladoga soil. They make up 
less than 5 percent of the unit. 

Permeability is moderately slow in the Ladoga soil. 
Surface runoff is rapid. Reaction is medium acid or 
strongly acid in the subsoil. Natural fertility and organic 
matter content are low. Available water capacity is high. 
The shrink-swell potential is moderate. Because of the 
content of clay in the surface layer, tillage should be 
carefully timed. If this layer is tilled when wet, it becomes 
cloddy. Also, it crusts or puddles after hard rains. 

Most areas are used for pasture and hay. Some of the 
less sloping areas are used for soybeans and grain sor- 
ghum. This soil is suited to cultivated crops if the crops 
are grown on a limited basis, if proper tillage methods 
are used, and if the cropping sequence includes close- 
growing pasture or hay crops. {f cultivated crops are 
grown, further erosion is a hazard. Diversion terraces, 
crop rotations that include grasses and legumes, winter 
cover crops, and grassed waterways help to prevent 
excessive soil loss. A conservation tillage system that 
leaves protective amounts of crop residue on the surface 
or regular additions of other organic material help to 


31 


control erosion, improve fertility, and increase the rate of 
water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa, bromegrass, 
and most other grasses and legumes. Overgrazing or 
grazing when the soil is wet, however, damages the 
stand and causes surface compaction, excessive runoff, 
and poor tilth. Proper stocking rates, pasture rotation, 
and timely deferment of grazing improve the pasture. 

This soil is suited to trees, but only a few areas are 
wooded. Tree seeds, cuttings, and seedlings survive and 
grow well if competing vegetation is controlled or re- 
moved by proper site preparation and by prescribed 
burning, spraying, or cutting. No other hazards or limita- 
tions affect planting or harvesting. 

This soil is suited to building site development and 
some kinds of onsite waste disposal. The shrink-swell 
potential and the slope are limitations on sites for dwell- 
ings and small commercial buildings. Adequately rein- 
forcing the concrete in footings, foundations, and base- 
ment walls with steel and backfilling with sand and 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. The slope can be overcome by land shap- 
ing or by designing the buildings so that they conform to 
the natural slope of the land. Septic tank absorption 
fields do not function properly because of the moderately 
slow permeability. Slope and seepage are limitations on 
sites for sewage lagoons. Providing slowly permeable 
material helps to seal the lagoon and thus helps to 
prevent seepage. The slope can be overcome by level- 
ing the site or by selecting the less sloping areas as 
sites for the lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is IVe. 


31—Colo silty clay loam. This deep, nearly level, 
poorly drained soil is on flood plains along the tributaries 
of the Missouri River. It is occasionally flooded for brief 
periods. Individual areas are long and narrow and range 
from 50 to 400 acres in size. 

Typically, the surface layer is black, friable silty clay 
loam about 6 inches thick. The subsurface layer is firm 
silty clay loam about 22 inches thick. The upper part is 
black, and the lower part is very dark gray. The subsoil is 
very dark gray, firm, mottled silty clay loam about 20 
inches thick. The substratum to a depth of about 60 
inches is very dark gray, firm, mottled silty clay loam. in 
some areas the subsurface layer contains more clay. 
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Included with this soil in mapping are small areas of 
the moderately well drained Nodaway soils. These soils 
contain more silt than the Colo soil. They are in areas 
between the Colo soil and the stream channels. Also 
included are several small scattered areas of Colo soils 
that are subject to ponding. Included soils make up less 
than 5 percent of the unit. 

Permeability is moderate in the Colo soil. Surface 
runoff is slow. Reaction is slightly acid or neutral in the 
subsoil. Natural fertility and organic matter content are 
high. Available water capacity also is high. A seasonal 
high water table commonly is at a depth of 1 to 3 feet 
during winter and spring. The shrink-swell potential is 
high. The surface layer is friable but can become com- 
pacted and cloddy if it is tilled when wet. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, and small grain. The flooding is 
a hazard, but open ditches, shallow surface drains, and 
land grading help to remove the excess water quickly. 
Levees also help to control the floodwater. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, helps to keep the surface layer 
friable, and increases the rate of water infiltration. 

This soil is suited to shallow-rooted legumes and cool- 
season bunch grasses for pasture and hay. The grasses 
and legumes can drown out during periods of flooding. 
Land grading and shallow surface drains, however, 
remove the excess surface water. Because of the silty 
clay loam surface layer and the wetness, careful man- 
agement is needed. Overgrazing or grazing when the soil 
is wet causes surface compaction and poor tilth. Proper 
stocking rates, pasture rotation, and restricted use during 
wet periods improve the pasture. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the occa- 
sional flooding. 

The land capability classification is Ilw. 


33—Zook silty clay loam. This deep, nearly level, 
poorly drained soil is in moderately wide, low areas on 
flood plains. It is occasionally flooded for brief periods, 
generally in spring and late in fall. Individual areas are 
irregular in shape and range from 30 to more than 300 
acres in size. 

Typically, the surface layer is black, firm silty clay loam 
about 6 inches thick. The subsurface layer is black and 
very dark gray, firm silty clay loam about 31 inches thick. 
The subsoil is dark gray, firm silty clay loam about 13 
inches thick. The substratum to a depth of about 66 
inches is mottled dark gray and dark grayish brown, firm 
silty clay loam. In some areas the upper part of the 
surface layer is very dark grayish brown silt loam, which 
was recently deposited. In other areas the subsurface 
layer and subsoil contain less clay. 

Included with this soil in mapping are small areas of 
the moderately well drained Nodaway soils on natural 
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levees along the stream channels. These soils make up 
less than 5 percent of the unit. 

Permeability is slow in the Zook soil. Surface runoff is 
very slow. Reaction ranges from medium acid to neutral 
in the subsoil and varies in the surface layer as a result 
of local liming practices. Natural fertility is high, and 
organic matter content is high. Available water capacity 
is high. A seasonal high water table commonly is at a 
depth of 1 to 3 feet during winter and spring. The shrink- 
swell potential is high. The surface layer is sticky when 
wet and cloddy when dry. As a result, careful timing of 
tillage is needed. 

Nearly all of the acreage is used for cultivated crops. 
Only a few isolated areas are used for pasture and hay. 
This soil is suited to soybeans, corn, grain sorghum, and 
small grain. The wetness is the main limitation. Crops in 
depressional areas may drown out. Land grading, shal- 
low surface drains, and open ditches help to remove 
excess water. Returning crop residue to the soil or regu- 
larly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the flooding 
and the wetness. 

The land capability classification is Ilw. 


35—Booker silty clay. This deep, nearly level, very 
poorly drained soil is in broad areas on the flood plain 
along the Missouri River. It is protected by levees but is 
still occasionally flooded by overflow from local tributar- 
ies or because of levee breaks. It commonly is ponded 
after heavy rains. Individual areas are irregular in shape 
and range from about 100 to 1,500 acres in size. 

Typically, the surface layer is black and very dark gray, 
firm silty clay about 9 inches thick. The subsurface layer 
is black silty clay about 10 inches thick. The subsoil is 
mottled, very firm clay about 17 inches thick. The upper 
part is very dark gray, and the lower part is very dark 
grayish brown. The substratum to a depth of about 60 
inches is dark grayish brown and gray, mottled, very firm 
clay. In some areas the surface layer is recently deposit- 
ed silty clay loam. 

Included with this soil in mapping are small areas of 
Levasy and Norborne soils. The poorly drained Levasy 
soils are slightly higher on the landscape than the 
Booker soil. They typically are silty clay in the upper 20 
to 38 inches and are underlain by loamy material. The 
well drained Norborne soils are on natural levees. Includ- 
ed soils make up about 10 percent of the unit. 

Permeability is very slow in the Booker soil. Surface 
runoff is very slow or ponded. Reaction is medium acid 
or slightly acid in the subsoil. Natural fertility is medium, 
and organic matter content is moderate. Available water 
capacity is moderate. A seasonal water table commonly 
is 0.5 foot above the surface to 1.0 foot below during 
winter and spring. The shrink-swell potential is very high. 
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The surface layer is high in content of clay and can be 
tilled only within a very narrow range in moisture content. 
It puddles and crusts after hard rains. Root development 
is restricted by poor aeration. 

Nearly all of the acreage is used for cultivated crops. 
This soil is suited to soybeans, corn, and small grain. It is 
best suited to the row crops that require a short growing 
season. The wetness is the main limitation affecting culti- 
vated crops. Measures that intercept the runoff from 
adjacent hillsides, land grading, shallow surface drains, 
and open ditches quickly remove the excess water. A 
conservation tillage system that leaves crop residue on 
the surface helps to prevent surface compaction. Return- 
ing crop residue to the soil or regularly adding other 
organic material helps to prevent surface crusting, im- 
proves fertility, and increases the rate of water infiltra- 
tion. Plowing in the fall improves tilth for the crops grown 
the following spring. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant com- 
petition are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation, 
which may include spraying or cutting, helps to control 
plant competition. 

This soil generally is unsuited to building site develop- 
ment and most kinds of onsite waste disposal because 
of the occasional flooding and the ponding. 

The land capability classification is IIlw. 


36—Bremer silt loam. This deep, nearly level, poorly 
drained soil is on low terraces along the smaller streams. 
It is occasionally flooded. Individual areas generally are 
long and narrow and range from 5 to more than 60 acres 
in size. 

Typically, the surface layer is black, friable silt loam 
about 6 inches thick. The subsurface layer is black, firm 
silty clay loam about 8 inches thick. The subsoil is mot- 
tled, firm silty clay loam about 36 inches thick. The upper 
part is very dark gray, the next part is dark gray, and the 
lower part is gray. The substratum to a depth of about 
60 inches is gray, mottled silty clay loam. In some areas 
the surface layer is recently deposited very dark grayish 
brown silt loam. In other areas it is silty clay loam. In 
places the black upper part of the soil is less than 24 
inches thick. 

Included with this soil in mapping are small areas of 
Colo and Nodaway soils, which occur as narrow strips 
along the smaller drainageways. Colo soils contain more 
clay in the subsoil than the Bremer soil. Nodaway soils 
are silty throughout. Included soils make up 2 to 5 per- 
cent of the unit. 
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Permeability is moderately slow in the Bremer soil. 
Surface runoff is slow. The soil generally is slightly acid 
throughout, but the surface layer ranges from medium 
acid to neutral, depending on local liming practices. Nat- 
ural fertility and organic matter content are high. Avail- 
able water capacity also is high. A seasonal high water 
table commonly is at a depth of 1 to 2 feet during winter 
and spring. The shrink-swell potential is moderate in the 
surface layer and high in the subsoil and substratum. 
The surface fayer is friable. It becomes cloddy, however, 
if tilled when wet. Also, it crusts or puddles, especially 
after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
lf cultivated crops are grown, artificial drainage is needed 
in depressional areas. Land grading, shallow surface 
drains, and open ditches help to remove the excess 
water. Diversion terraces may be needed to intercept the 
runoff from the uplands. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility, helps to prevent surface crusting, and increases 
the rate of water infiltration. 

This soil is suited to trees. The equipment limitation, 
seedling mortality, the windthrow hazard, and plant com- 
petition are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation, 
which may include spraying or cutting, helps to control 
plant competition. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the flooding 
and the wetness. 

The land capability classification is Ilw. 


37—Moniteau silt loam. This deep, nearly level, 
poorly drained soil is on low stream terraces. It is subject 
to rare flooding. Individual areas are long and narrow 
and range from 20 to more than 150 acres in size. 

Typically, the surface layer is dark grayish brown, fri- 
able silt loam about 7 inches thick. The subsurface layer 
is grayish brown, friable silt loam about 9 inches thick. 
The subsoil is grayish brown and light brownish gray, 
mottled, firm silty clay loam about 43 inches thick. The 
substratum to a depth of about 64 inches is light brown- 
ish gray, mottled, firm silty clay loam. in some areas it is 
very dark grayish brown. 

Included with this soil in mapping are small areas of 
the moderately well drained Nodaway soils along the 
smaller streams. These soils make up about 5 percent of 
the unit. 

Permeability is moderately slow in the Moniteau soil. 
Surface runoff is slow. Reaction ranges from medium 
acid to very strongly acid in the subsoil and varies widely 
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in the surface layer as a result of local liming practices. 
Natural fertility is medium, and organic matter content is 
moderately low. Available water capacity is high. A sea- 
sonal high water table commonly is within a depth of 1 
foot. during winter and spring. The shrink-swell potential 
is moderate in the subsoil and substratum. The surface 
layer is friable and can be easily worked throughout a 
fairly wide range in moisture content. It tends to crust or 
puddle, however, after hard rains. 

Most areas are used for pasture and hay. A small 
acreage is used for cultivated crops or trees. This soil is 


suited to corn, soybeans, grain sorghum, and small grain. 


The wetness is the main limitation affecting cultivated 
crops. It can be reduced by diversion of the runoff from 
the uplands, shallow surface drains, and tile drainage. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water infiltra- 
tion. 

This soil is suited to shallow-rooted legumes and cool- 
season bunch grasses for pasture and hay. Overgrazing 
or grazing when the soil is wet, however, causes surface 
compaction and poor tilth. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods improve the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. Plant competition, the equipment limi- 
tation, seedling mortality, and the windthrow hazard are 
management concerns. Tree seeds, cuttings, and seed- 
lings survive and grow well if competing vegetation is 
controlled or removed by proper site preparation and by 
spraying, or cutting. Because of the wetness, the use of 
equipment should be limited to periods when the surface 
is dry or frozen. Ridging the soil and planting on the 
ridges improves the seedling survival rate. The stands 
should be thinned less intensively and more frequently 
than the stands in areas where the windthrow hazard is 
slight. 

This soil generally is unsuited to building site develop- 
ment and most kinds of onsite waste disposal because 
of the flooding and the wetness. 

The land capability classification is {Ilw. 


38—Wiota silt loam. This deep, nearly level, well 
drained soil is on stream terraces along tributaries of the 
Missouri River. It is subject to rare flooding. Individual 
areas are irregular in shape and range from 10 to 40 
acres in size. 

Typically, the surface tayer is very dark grayish brown, 
friable silt loam about 7 inches thick. The subsurface 
layer also is very dark grayish brown, friable silt loam. It 
is about 5 inches thick. The subsoil is friable silty clay 
loam about 37 inches thick. The upper part is dark 
brown, and the lower part is brown. The substratum to a 
depth of about 60 inches is brown, mottled, friable silty 
clay loam. 
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Included with this soil in mapping are small areas of 
Bremer and Nodaway soils. The poorly drained Bremer 
soils are slightly lower on the landscape than the Wiota 
soil. Aliso, they contain more clay. Nodaway soils are 
stratified and are on flood plains. Included soils make up 
about 5 percent of the unit. 

Permeability is moderate in the Wiota soil. Surface 
runoff is medium. Reaction ranges from slightly acid to 
strongly acid in the surface layer. Natural fertility is high, 
and organic matter content is moderate. Available water 
capacity is very high. The shrink-swell potential is moder- 
ate. The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. 

Most areas are used for cultivated crops. A small acre- 
age is used for pasture and hay. This soil is suited to 
corn, soybeans, small grain, and grain sorghum. Return- 
ing crop residue to the soil or regularly adding other 
organic material improves fertility, helps to prevent sur- 
face crusting, and increases the rate of water infiltration. 

This soil is suited to alfalfa, smooth bromegrass, and 
other grasses and legumes for pasture and hay. Over- 
grazing or grazing when the soil is wet, however, causes 
surface compaction and poor tilth and reduces the rate 
of water infiltration. Proper stocking rates and pasture 
rotation improve the pasture. 

This soil generally is unsuitable for building site devel- 
opment and most kinds of onsite waste disposal be- 
cause of the flooding. 

The land capability classification is |. 


39—Nodaway silt loam. This deep, nearly leve!, mod- 
erately well drained soil is on flood plains or alluvial fans 
along tributary streams of the Missouri River. It is occa- 
sionally flooded in spring and late in fall. Individual areas 
are broad and irregularly shaped and range from 50 to 
200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 8 inches thick. The upper part of 
the substratum is stratified very dark grayish brown and 
dark grayish brown, friable silt loam. The lower part to a 
depth of about 60 inches is dark grayish brown, friable 
silt loam. 

Included with this soil in mapping are small areas of 
the poorly drained Bremer, Colo, and Zook soils. These 
soils have a higher content of clay than the Nodaway 
soil. Bremer soils are on low terraces. Colo and Zook 
soils are in the slightly lower areas between the 
Nodaway soil and the uplands. Included soils make up 
about 10 percent of the unit. 

Permeability is moderate in the Nodaway soil. Surface 
runoff is slow. Reaction is slightly acid or neutral in the 
substratum. Natural fertility is high, and organic matter 
content is moderate. Available water capacity is very 
high. A seasonal high water table is at a depth of 3 to 5 
feet in spring and early in summer. The shrink-swell 
potential is moderate. The surface layer can be easily 
tilled throughout a wide range in moisture content. 
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Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain, 
but the short periods of flooding can be a problem. If 
cultivated crops are grown, the flooding delays tillage in 
the spring of some years. Fall plowing increases the 
susceptibility of the soil to scouring by floodwater. 

This soil is suited to hay and pasture. The flooding is 
not a serious problem because it usually lasts for short 
periods. Applications of fertilizer, proper stocking rates, 
pasture rotation, and restricted use during wet periods 
improve the pasture. 

A few areas support native trees. This soil is suited to 
trees. Cuttings and seedlings survive and grow well if 
competing vegetation is controlled or removed by proper 
site preparation and by spraying or cutting. No other 
hazards or limitations affect harvesting or planting. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the occa- 
sional flooding. 

The land capability classification is Ilw. 


41C2—Armster loam, 5 to 9 percent slopes, 
eroded. This deep, moderately sloping, moderately well 
drained soil is on convex side slopes and narrow ridge- 
tops in the uplands. Individual areas are irregular in 
shape and range from 5 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable loam about 6 inches thick. The subsoil is about 46 
inches thick. The upper part is brown, friable clay loam; 
the nexi part is brown, firm clay loam mottled with red- 
dish brown; and the lower part is brown, dark yellowish 
brown, and yellowish brown, mottled, firm sandy clay and 
sandy clay loam. The substratum to a depth of about 60 
inches is multicolored, firm sandy clay loam. In some 
areas on narrow ridgetops, the slope is less than 5 
percent and the soil is little affected by erosion. 

Included with this soil in mapping are small areas of 
Lagonda and Sharpsburg soils. Lagonda soils are some- 
what poorly drained and are at the head of drain- 
ageways. Sharpsburg soils contain less sand throughout 
than the Armster soi! and have a thicker dark surface 
layer. They occur as narrow strips along the upper 
boundary of the mapped areas. Included soils make up 5 
to 10 percent of the unit. 

Permeability is moderately slow in the Armster soil. 
Surface runoff is medium. Reaction ranges from very 
strongly acid to neutral in the subsoil. Natural fertility is 
medium, and organic matter content is moderately low. 
Available water capacity is high. A seasonal high water 
table commonly is at a depth of 3 to 5 feet during winter 
and spring. The shrink-swell potential is high. The sur- 
face layer is friable and can be easily tilled throughout a 
fairly wide range in moisture content. It tends to crust or 
puddle, however, after hard rains, especially in plowed 
areas where it contains subsoil material. 

Most areas are used for cultivated crops. A small acre- 
age is used for pasture and hay or for woodland. This 
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soil is suited to corn, soybeans, small grain, and grain 
sorghum. If cultivated crops are grown, further erosion is 
a hazard. Properly designed terraces and grassed water- 
ways, a conservation tillage system that leaves crop resi- 
due on the surface, crop rotations that include grasses 
and legumes, and winter cover crops help to prevent 
excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and helps to prevent surface crusting. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa and bromegrass. 
Overgrazing or grazing when the soil is wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates and pasture rotation improve 
the pasture. 

A few areas support native hardwoods. This soil is 
suited to trees. No hazards or limitations affect planting 
or harvesting. 

This soil is suitable for building site development. The 
shrink-swell potential is a limitation on sites for dwellings. 
Also, the wetness is a limitation on sites for dwellings 
with basements. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field unless a properly constructed mound 
system can be used to overcome the wetness and the 
moderately slow permeability. Sewage lagoons function 
adequately if the site can be leveled and the berms and 
bottom of the lagoon are sealed with slowly permeable 
material, which helps to prevent the contamination of the 
ground water. Also, waste generally can be piped to 
adjacent areas that are suitable for sewage lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is IIle. 


41D2—Armster loam, 9 to 14 percent slopes, 
eroded. This deep, strongly sloping, moderately well 
drained soil is on convex side slopes in the uplands. 
Individual areas are irregular in shape and range from 5 
to 100 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable loam about 6 inches thick. The subsoil to a depth 
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of 60 inches or more is firm clay loam. It is brown in the 
upper part, strong brown in the next part, and strong 
brown and mottled in the lower part. The surface layer is 
dark yellowish brown clay loam in areas where plowing 
has mixed it with the upper part of the subsoil. In some 
areas the slope is less than 9 percent. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Lagonda soils at the head 
of drainageways. Also included are areas of the moder- 
ately deep Snead soils and some areas of Rock outcrop 
on the lower parts of the side slopes. Included areas 
make up 5 to 10 percent of the unit. 

Permeability is moderately slow in the Armster soil. 
Surface runoff is medium. Reaction ranges from slightly 
acid to very strongly acid in the upper part of the subsoil 
and from slightly acid to mildly alkaline in the lower part. 
Natural fertility is medium, and organic matter content is 
moderately low. Available water capacity is high. A sea- 
sonal high water table commonly is at a depth of 3 to 5 
feet during winter and spring. The shrink-swell potential 
is high. The surface layer is friable and can be easily 
tilled throughout a fairly wide range in moisture content. 
It tends to crust or puddle, however, after hard rains, 
especially in plowed areas where it contains subsoil ma- 
terial. 

Most areas are used for pasture and hay. A small 
acreage is used for soybeans and grain sorghum. This 
soil is suited to cultivated crops grown on a limited basis 
in rotation with close-growing pasture or hay crops. if 
cultivated crops are grown, further erosion is a hazard. 
Properly designed terraces and grassed waterways, a 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, and winter cover crops help to prevent excessive 
soil loss. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to alfalfa and bromegrass. 
Overgrazing or grazing when the soil is wet, however, 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates, pasture rotation, and timely 
deferment of grazing improve the pasture. 

A few areas support native hardwoods. This soil is 
suited to trees. No hazards or limitations affect planting 
or harvesting. 

This soil is suitable for building site development. The 


shrink-swell potential is a limitation on sites for dwellings. 


Also, the wetness is a limitation on sites for dwellings 
with basements. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
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dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field unless a properly constructed mound 
system can be used to overcome the wetness and the 
moderately slow permeability. Sewage lagoons function 
adequately if the site can be leveled and the berms and 
bottom of the lagoon are sealed with slowly permeable 
material, which helps to prevent the contamination of the 
ground water. Also, waste generally can be piped to 
adjacent areas that are suitable for sewage lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is IVe. 


42C3—Armster clay loam, 5 to 9 percent slopes, 
severely eroded. This deep, moderately sloping, moder- 
ately well drained soil is on narrow ridgetops and convex 
side slopes in the uplands. Individual areas are irregular 
in shape and range from 5 to 100 acres in size. 

Typically, the surface layer is dark brown, friable clay 
loam about 5 inches thick. The subsoil to a depth of 60 
inches or more is firm clay loam. It is brown in the upper 
part, strong brown in the next part, and yellowish brown 
and mottled in the lower part. In some areas the surface 
layer is loam or silt loam. In several small areas the 
subsoil is silty clay loam. 

Included with this soil in mapping are small areas of 
Lagonda and Sharpsburg soils. The somewhat poorly 
drained Lagonda soils are at the head of drainageways. 
Sharpsburg soils have a thick, black surface layer. They 
are on ridgetops above the Armster soil. Included soils 
make up 5 to 10 percent of the unit. 

Permeability is moderately slow in the Armster soil. 
Surface runoff is rapid. Reaction ranges from slightly 
acid to very strongly acid in the upper part of the subsoil 
and from slightly acid to mildly alkaline in the lower part. 
Natural fertility is low, and organic matter content is low. 
Available water capacity is high. A seasonal high water 
table commonly is at a depth of 3 to 5 feet during winter 
and spring. The shrink-swell potential is high. The sur- 
face layer is high in content of clay and can be easily 
worked only within a narrow range in moisture content. 

Most areas are used for cultivated crops, pasture, or 
hay. This soil is suited to cultivated crops if the crops are 
grown on a limited basis in rotation with close-growing 
pasture or hay crops. If cultivated crops are grown, fur- 
ther erosion is a hazard. Properly designed terraces and 
grassed waterways, a conservation tillage system that 
leaves crop residue on the surface, crop rotations that 
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include grasses and legumes, and winter cover crops 
help to prevent excessive soil loss. Returning crop resi- 
due to the soil or regularly adding other organic material 
improves fertility, helps to prevent surface crusting, and 
increases the rate of water infiltration. 

This soil is suited to most grasses and legumes for 
pasture and hay. A cover of pasture plants or hay is 
effective in controlling erosion. Overgrazing or grazing 
when the soil is wet, however, causes surface compac- 
tion, excessive runoff, and poor tilth. Proper stocking 
rates, pasture rotation, and timely deferment of grazing 
improve the pasture. 

This soil is suited to trees. No hazards or limitations 
affect planting or harvesting. 

This soil is suitable for building site development. The 
shrink-swell potential is a limitation on sites for dwellings. 
Also, the weiness is a limitation on sites for dwellings 
with basements. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field unless a properly constructed mound 
system can be used to overcome the wetness and the 
moderately slow permeability. Sewage lagoons function 
adequately if the site can be leveled and the berms and 
bottom of the lagoon are sealed with slowly permeable 
material, which helps to prevent the contamination of the 
ground water. Also, waste generally can be piped to 
adjacent areas that are suitable for sewage lagoons. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is |Ve. 


42E3—Armster clay loam, 9 to 20 percent slopes, 
severely eroded. This deep, strongly sloping and mod- 
erately steep, moderately well drained soil is on convex 
side slopes in the uplands. Individual areas are irregular 
in shape and range from 5 to 100 acres in size. 

Typically, the surface layer is dark brown, friable clay 
loam about 5 inches thick. The subsoil to a depth of 60 
inches or more is clay loam. It is dark brown and friable 
in the upper part, and yellowish red and firm in the next 
part, and strong brown, mottled, and firm in the lower 
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part. In some uneroded areas the surface layer is very 
dark grayish brown loam. 

Included with this soil in mapping are small areas of 
the nearly level Nodaway soils in narrow drainageways, 
the somewhat poorly drained Lagonda soils at the head 
of drainageways, and the moderately deep Snead soils, 
which occur as narrow bands on the lower parts of the 
landscape. Nodaway soils are silty throughout. Included 
soils make up about 5 to 10 percent of the unit. 

Permeability is moderately slow in the Armster soil. 
Surface runoff is rapid. Reaction ranges from slightly 
acid to very strongly acid in the upper part of the subsoil 
and from slightly acid to mildly alkaline in the lower part. 
Natural fertility and organic matter content are low. Avail- 
able water capacity is high. A seasonal high water table 
commonly is at a depth of 3 to 5 feet during winter and 
spring. The surface layer has a high content of clay and 
can be easily worked only within a very narrow range in 
moisture content. 

Most areas are used for pasture and hay. This soil 
generally is unsuited to cultivated crops because of the 
slope and the erosion. It is suited to pasture and hay. A 
cover of pasture plants or hay is effective in controlling 
erosion. Overgrazing or grazing when the soil is wet, 
however, causes surface compaction and excessive 
runoff and increases the susceptibility to erosion. Proper 
stocking rates, pasture rotation, and timely deferment of 
grazing improve the pasture. 

This soil is suited to trees. The erosion hazard, the 
equipment limitation, and the seedling mortality rate are 
the main management concerns. The design of logging 
roads and skid trails should minimize the steepness and 
length of the slopes. The roads and trails should be 
established on the contour. In the steepest areas, the 
logs should be yarded uphill to the roads or trails. Dis- 
turbed areas should be seeded after the trees are har- 
vested. Hand planting and selecting a planting stock that 
is larger than is typical improve the seedling survival 
rate. 

This soil is suitable for building site development, but it 
has severe limitations as a site for sanitary facilities. The 
shrink-swell potential and the slope are limitations on 
sites for dwellings. Also, the wetness is a limitation on 
sites for dwellings with basements. Reinforcing the con- 
crete in footings, foundations, and basement walls with 
steel and backfilling with sand and gravel around the 
foundations or basement walls help to prevent the struc- 
tural damage caused by shrinking and swelling. Installing 
drainage tile at the base of the sand and gravel helps to 
prevent the damage caused by excessive wetness 
around the foundations and basement walls and helps to 
keep basements dry. The slope can be overcome by 
land shaping or by designing the dwellings so that they 
conform to the natural slope of the land. Sewage can be 
piped to adjacent areas that are better suited to onsite 
waste disposal. 


38 


Low strength, the potential for frost action, the shrink- 
swell potential, and the slope are limitations if this soil is 
used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. The roads 
and streets should be designed so that they conform to 
the natural slope of the land. 

The land capability classification is Vle. 


54C2—Knox silt loam, 5 to 9 fercent slopes, 
eroded. This deep, well drained, moderately sloping soil 


is on ridgetops and the upper side slopes in the uplands. 


Individual areas typically are long and narrow and range 
from 15 to 60 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 7 inches thick. The subsoil is dark yellowish 
brown, friable and firm silty clay loam about 33 inches 
thick. The substratum to a depth of 60 inches or more is 
brown, friable silt loam. Some areas are gently sloping. 

Included with this soil in mapping are small areas of 
Sharpsburg and Sibley soils. These soils are on ridge- 
tops upslope from the Knox soil. They have a dark sur- 
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face layer that is more than 10 inches thick. They make 
up 5 to 10 percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is medium. Reaction ranges from medium acid to 
neutral in the subsoil and varies widely in the surface 
layer as a result of local liming practices. Natural fertility 
is high, and organic matter content is moderately low. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be easily tilled, but it tends to puddle or crust after 
hard rains. 

Most areas are used for cultivated crops. A small acre- 
age is used for hay, pasture, or woodland. This soil is 
suited to corn, soybeans, grain sorghum, and small grain 
and to grasses and legumes for pasture and hay. If 
cultivated crops are grown, further erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour (fig. 8). Returning crop 
residue to the soil or regularly adding other organic ma- 
terial improves fertility, helps to prevent surface crusting, 
and increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. Overgrazing or grazing when the soil is wet, 
however, damages the stand and causes surface com- 


Figure 8.—Grassed-back terraces on Knox silt loam, 5 to 9 percent slopes, eroded. 
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paction and excessive runoff. Applications of fertilizer, 
proper stocking rates, pasture rotation, and timely defer- 
ment of grazing improve the pasture. 

A few small areas support native hardwoods. This soil 
is suited to trees. No limitations or hazards affect plant- 
ing or harvesting. 

This soil is suited to building site development and 
onsite waste disposal. The shrink-swell potential is a 
limitation on sites for buildings without basements. Also, 
the slope is a limitation on sites for small commercial 
buildings. Adequately reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations and 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. The slope can be 
overcome by !and shaping or by designing the buildings 
so that they conform to the natural slope of the land. 
Septic tank systems function well if they are properly 
installed. Slope and seepage are limitations on sites for 
sewage lagoons. The less sloping areas, where less 
leveling is needed, should be selected as sites for the 
lagoons. Providing siowly permeable material helps to 
seal the lagoon and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts in low areas improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

The land capability classification is Ille. 


54E2—Knox silt loam, 14 to 20 percent slopes, 
eroded. This deep, well drained, moderately steep. soil is 
on strongly dissected hills and bluffs bordering the val- 
leys of the Missouri River and its tributaries. Individual 
areas are irregular in shape and range from 20 to 100 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 7 inches thick. The subsoil is silty 
clay loam about 35 inches thick. The upper part is dark 
yellowish brown and firm, and the lower part is brown 
and friable. The substratum to a depth of about 60 
inches is yellowish brown, friable silt loam. Some areas 
are strongly sloping, and a few are steep. In some 
eroded areas the surface layer is brown silty clay loam. 

Included with this soil in mapping are small areas of 
the moderately well drained Nodaway and moderately 
deep Snead soils. Nodaway soils are on narrow bottoms. 
Snead soils are on the lower side slopes. Included soils 
make up about 5 to 10 percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is rapid. Reaction ranges from medium acid to 
neutral in the subsoil and varies widely in the surface 
layer as a result of local liming practices. Natural fertility 
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is high, and organic matter content is moderately low. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be easily tilled, but it tends to puddle or crust after 
hard rains. 

Most areas are used for pasture or woodland. This soil 
is suited to alfalfa and smooth bromegrass. A cover of 
pasture plants or hay is effective in controlling erosion. If 
alfalfa is grown, a high level of fertility is needed. The 
plants should be cut by the early bloom stage and 
should be at least 6 inches high just before winter. A 
conservation tillage system that leaves large amounts of 
crop residue on the surface helps to control erosion 
when the pasture or hayland is reestablished or renovat- 
ed. Measures that prevent the formation of livestock 
paths up and down the slope help to keep gullies from 
forming. Overgrazing or grazing when the soil is wet 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates and pasture rotation improve 
the pasture. 

Some areas support native hardwoods. This soil is 
suited to trees. The erosion hazard, the equipment limita- 
tion, and the seedling mortality rate are the main man- 
agement concerns. Establishing logging roads and skid 
trails on the contour helps to control erosion and ensure 
the safe operation of equipment. In the steepest areas, 
the logs should be yarded uphill to the roads or trails. 
Disturbed areas should be seeded after the trees are 
harvested. Selecting a planting stock that is larger than 
is typical improves the seedling survival rate. 

This soil is suited to building site development and 
onsite waste disposal. The slope is a limitation on sites 
for buildings. Also, the shrink-swell potential is a limita- 
tion on sites for buildings without basements. Adequately 
reinforcing the concrete in footings, foundations, and 
basement walls with steel and backfilling with sand and 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. The slope can be overcome by land shap- 
ing or by designing the buildings so that they conform to 
the natural slope of the land. The laterals in septic tank 
absorption fields should be installed across the slope. 
Slope and seepage are limitations on sites for sewage 
lagoons. The slope can be overcome by leveling or by 
selecting the less sloping areas as sites for the lagoons. 
Providing slowly permeable material helps to seal the 
lagoon and thus helps to prevent seepage. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the slope are limitations if this soil is 
used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts in low 
areas improve drainage and thus help to prevent the 
damage caused by frost action and by shrinking and 
swelling. Adding crushed rock or other suitable base 
material helps to prevent the damage caused by low 
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strength. The slope can be overcome by building on the 
contour. 
The land capability classification is IVe. 


54F—Knox silt loam, 20 to 30 percent slopes. This 
deep, well drained, steep soil is on strongly dissected 
hills and bluffs bordering the valleys of the Missouri 
River and its tributaries. Individual areas are irregular in 
shape and range from 20 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 7 inches thick. The subsurface 
layer is dark grayish brown, friable silt loam about 3 
inches thick. The subsoil is dark yellowish brown, friable 
silty clay loam about 31 inches thick. The substratum to 
a depth of about 60 inches is yellowish brown, friable silt 
loam. Some areas are moderately steep. In places ero- 
sion has removed all of the original surface layer. 

Included with this soil in mapping are small areas of 
the moderately well drained Nodaway and moderately 
deep Snead soils. Nodaway soils are on narrow bottoms. 
Snead soils are on the lower side slopes. Included soils 
make up about 5 to 10 percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is rapid. Reaction ranges from medium acid to 
neutral in the subsoil and varies widely in the surface 
layer as a result of local liming practices. Natural fertility 
is high, and organic matter content is moderately low. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be easily tilled, but it tends to crust or puddle after 
hard rains. 

This soil is suited to grasses and legumes for pasture. 
Because of the steep slope and severe erosion hazard, 
however, careful management is needed when pastures 
are reestablished. A conservation tillage system that 
leaves large amounts of crop residue on the surface 
helps to control erosion when the pastures or hayland is 
seeded or renovated. Preparing a seedbed in strips that 
follow the contour of the land also helps to contro/ ero- 
sion. Measures that prevent the formation of livestock 
paths up and down the slope help to keep gullies from 
forming. Proper stocking rates and pasture rotation im- 
prove the pasture. 

Most areas are used for woodland. This soil is suited 
to trees. The erosion hazard, the equipment limitation, 
and the seedling mortality rate are the main manage- 
ment concerns. Establishing logging roads and skid trails 
on the contour helps to control erosion and ensure the 
safe operation of equipment. In the steepest areas, the 
logs should be yarded uphill to the roads or trails. Dis- 
turbed areas should be seeded after the trees are har- 
vested. Selecting a planting stock that is larger than is 
typical improves the seedling survival rate. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the steep 
slope. 

The land capability classification is Vle. 
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§5D3—Knox silty clay loam, 5 to 14 percent 
slopes, severely eroded. This deep, moderately sloping 
and strongly sloping, well drained soil is on the convex 
sides of strongly dissected hills bordering the valley of 
the Missouri River. Individual areas are irregular in shape 
and range from 5 to 60 acres in size. 

Typically, the surface layer is dark brown, friable silty 
clay loam about 5 inches thick. The subsoil is firm silty 
clay loam about 53 inches thick. The upper part is 
brown, and the lower part is dark yellowish brown. The 
substratum to a depth of about 65 inches is yellowish 
brown, friable silt loam. In some of the less eroded 
areas, the surface layer is very dark grayish brown silt 
loam. 

Included with this soil in mapping are small areas of 
Sharpsburg and Sibley soils and narrow bands of Rock 
outcrop. Sharpsburg and Sibley soils have a thick, dark 
surface layer. Sharpsburg soils are moderately well 
drained and are in the less sloping areas below the 
Sibley soils and above the Knox soil. Sibley soils are on 
the wider ridgetops. The Rock outcrop is on the iow 
parts of the side slopes. Included areas make up about 2 
to 5 percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is rapid. Reaction ranges from medium acid to 
neutral in the subsoil. Natural fertility is medium, and 
organic matter content is moderately low. Available 
water capacity is high. The shrink-swell potential is mod- 
erate. The surface layer is friable but becomes cloddy if 
tilled when wet. 

Most areas are used for cultivated crops. A small acre- 
age is used for pasture or woodland. This soil generally 
is unsuited to cultivated crops because of the erosion 
hazard. It is suited to alfalfa and smooth bromegrass. A 
cover of pasture plants or hay is effective in controlling 
erosion. !f alfalfa is grown, a high level of fertility is 
needed. The plants should be cut by the early bloom 
stage and should be at least 6 inches high just before 
winter. A conservation tillage system that leaves large 
amounts of crop residue on the surface helps to control 
erosion when the pasture or hayland is seeded or ren- 
ovated. Overgrazing or grazing when the soil is wet 
causes surface compaction, excessive runoff, and poor 
tilth. Proper stocking rates and pasture rotation improve 
the pasture. 

This soil is suited to trees. No limitations or hazards 
affect planting or harvesting. 

This soil is suited to building site development and 
onsite waste disposal. The slope is a limitation on sites 
for buildings. Also, the shrink-swell potential is a limita- 
tion on sites for buildings without basements. Adequately 
reinforcing the concrete in footings, foundations, and 
basement walls with steel and backfilling with sand and 
gravel around the foundations and basement walls help 
to prevent the structural damage caused by shrinking 
and swelling. The slope can be overcome by land shap- 
ing or by designing the buildings so that they conform to 
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the natural slope of the land. The laterals in septic tank 
absorption fields should be installed across the slope. 
Slope and seepage are limitations on sites for sewage 
lagoons. The slope can be overcome by leveling or by 
selecting the less sloping areas as sites for the lagoons. 
Providing slowly permeable material helps to seal the 
lagoon and thus helps to prevent seepage. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts in low areas improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. The slope 
can be overcome by building on the contour. 

The land capability classification is |Ve. 


56B—Grundy silt loam, 2 to 5 percent slopes. This 
deep, gently sloping, somewhat poorly drained soil is on 
ridgetops, in saddles, and on side slopes in the uplands. 
Individual areas are irregular in shape and range from 10 
to more than 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 6 inches thick. The subsurface 
layer is very dark grayish brown, firm silty clay loam 
about 9 inches thick. The subsoil is about 39 inches 
thick. It is mottled and firm. The upper part is dark 
grayish brown silty clay, the next part is grayish brown 
silty clay, and the lower part is grayish brown silty clay 
loam. The substratum to a depth of about 60 inches is 
grayish brown, mottled, firm silty clay loam. In a few 
areas the lower part of the subsoil contains more sand 
and has some pebbles. 

Included with this soil in mapping are small areas of 
the moderately well drained Sharpsburg soils on ridge- 
tops. These soils generally are higher on the landscape 
than the Grundy soil. They make up about 2 to 7 percent 
of the unit. 

Permeability is slow in the Grundy soil. Surface runoff 
is slow. Reaction ranges from strongly acid to neutral in 
the subsoil. Natural fertility is high, and organic matter 
content is moderate. Available water capacity is high. A 
seasonal high water table commonly is at a depth of 1 to 
3 feet during winter and spring. The shrink-swell potential 
is high. The surface layer is friable and can be easily 
tilled. Because of the slow permeability and the wetness, 
however, tillage is delayed in most years, especially early 
in spring. 

Most areas are used as cropland. This soil is suited to 
corn, soybeans, grain sorghum, and small grain. If culti- 
vated crops are grown, erosion is a hazard. Properly 
designed and constructed terraces and grassed water- 
ways, a conservation tillage system that leaves crop resi- 
due on the surface, crop rotations that include grasses 
and legumes, and winter cover crops help to prevent 
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excessive soil loss. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and increases the rate of water infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction and excessive 
runoff and damages the stand. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and re- 
stricted use during wet periods improve the pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. Sewage lagoons function adequately if the site 
is leveled. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is lle. 


57C2—-Grundy silty clay loam, 5 to 9 percent 
slopes, eroded. This deep, moderately sloping, some- 
what poorly drained soil is on slightly concave side 
slopes in the uplands. Individual areas are irregular in 
shape and range from 10 to 150 acres in size. 

Typically, the surface layer is black, friable silty clay 
loam about 8 inches thick. The subsoil is about 43 
inches thick. It is mottled and firm. The upper part is very 
dark grayish brown and dark grayish brown silty clay, the 
next part is grayish brown silty clay and silty clay loam, 
and the lower part is dark gray and grayish brown silty 
clay loam. The substratum to a depth of about 60 inches 
is grayish brown, mottled, friable silt loam. In some areas 
the content of sand in the lower part of the subsoil is 
more than 5 percent. 

Permeability is slow. Surface runoff is medium. Reac- 
tion ranges from strongly acid to neutral in the subsoil 
and varies in the surface layer as a result of local liming 
practices. Natural fertility is medium, and organic matter 
content is moderate. Available water capacity is high. A 
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seasonal high water table commonly is at a depth of 1 to 
3 feet during winter and spring. The shrink-swell potential 
is high. The surface layer is friable but can be easily 
tilled only within a somewhat narrow range in moisture 
content. It becomes cloddy if tilled when wet. Also, it 
tends to crust or puddle after hard rains, especially in 
plowed areas where it contains subsoil material. 

Most areas are used as cropland. This soil is suited to 
corn, grain sorghum, soybeans, and small grain. If culti- 
vated crops are grown, further erosion is a hazard. A 
conservation tillage system that leaves crop residue on 
the surface, crop rotations that include grasses and leg- 
umes, winter cover crops, and grassed waterways help 
to prevent excessive soil loss. Most areas can be ter- 
raced and farmed on the contour. Special management 
is needed if the clayey subsoil is exposed when terraces 
are built. The subsoil cannot be tilled easily and is lower 
in fertility and available water capacity than the surface 
layer. Returning crop residue to the soil or regularly 
adding other organic material improves fertility, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

A cover of pasture plants or hay is effective in control- 
ling erosion. This soil is suited to shallow-rooted legumes 
and to cool-season bunch grasses and native warm- 
season grasses. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction, excessive 
runoff, and poor tilth. Proper stocking rates, pasture rota- 
tion, and restricted use during wet periods improve the 
pasture. 

This soil is suitable for building site development. The 
shrink-swell potential and the wetness are limitations on 
sites for dwellings. Reinforcing the concrete in footings, 
foundations, and basement walls with steel and back- 
filling with sand and gravel around the foundations or 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. Installing drainage tile 
at the base of the sand and gravel helps to prevent the 
damage caused by excessive wetness around the foun- 
dations and basement walls and helps to keep base- 
ments dry. 

This soil generally is unsuitable as a septic tank ab- 
sorption field because of the wetness and the slow per- 
meability. Sewage lagoons function adequately if they 
are established in the less sloping areas or if the site 
can be leveled. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock. or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is Ille. 
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61C—Knox-Urban land complex, 5 to 9 percent 
slopes. This map unit occurs as areas of a deep, moder- 
ately sloping, well drained Knox soil intermingled with 
areas of Urban land. It is on narrow, convex ridges in the 
uplands. Individual areas are long and narrow and range 
from 25 to 150 acres in size. They are about 65 to 75 
percent Knox soil and 25 to 35 percent Urban land. The 
Knox soil and Urban land occur as areas so closely 
intermingled that mapping them separately is not practi- 
cal. 

Typically, the Knox soil has a surface layer of brown, 
friable silt loam about 7 inches thick. The subsoil is dark 
yellowish brown, friable and firm silty clay loam about 33 
inches thick. The substratum to a depth of about 60 
inches is brown, friable silt loam. In some areas that 
have been altered by land shaping, the surface layer has 
been removed. In other areas dark yellowish brown fill 
material has been graded in over the surface layer. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not feasi- 
ble. 

Permeability is moderate in the Knox soil. Surface 
runoff is medium. Reaction ranges from medium acid to 
neutral in the subsoil and varies widely in the surface 
layer as a result of local liming practices. Natural fertility 
is high, and organic matter content is moderately low. 
Available water capacity is very high. The shrink-swell 
potential is moderate. The surface layer is friable and 
can be easily tilled, but it tends to crust or puddle after 
hard rains. 

The Knox soil is suited to lawn grasses, shade and 
ornamental trees, shrubs, vines, and vegetable gardens. 
It also is suited to those recreational uses that can be 
adapted to the shape and the limited size of the open 
areas. Because of the slopes, land shaping may be 
needed if the soil is used for playgrounds or picnic 
areas. 

The Knox soil is suited to building site development. 
The shrink-swell potential is a limitation on sites for 
dwellings without basements. Adequately reinforcing the 
concrete in footings, foundations, and basement walls 
with steel and backfilling with sand and gravel around 
the foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. All 
sanitary facilities should be connected to commercial 
sewers. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if the Knox soil is 
used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

No land capability classification is assigned. 
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61D—Knox-Urban land compiex, 9 to 14 percent 
slopes. This map unit occurs as areas of a deep, strong- 
ly sloping, well drained Knox soil intermingled with areas 
of Urban land. It is on convex side slopes in the uplands. 
Individual areas are irregular in shape and range from 15 
to 450 acres in size. They are about 65 to 75 percent 
Knox soil and 20 to 30 percent Urban land. The Knox 
soil and Urban land occur as areas so closely intermin- 
gled that mapping them separately is not practical. 

Typically, the Knox soil has a surface layer of dark 
brown, friable silty clay !oam about 5 inches thick. The 
subsoil is brown and dark yellowish brown, friable silty 
clay loam about 53 inches thick. The substratum to a 
depth of about 60 inches is yellowish brown, friable silt 
loam. In some areas that have been altered by land 
shaping, dark yellowish brown fill material has been 
graded in over the surface layer. In places the subsoil 
has a higher content of clay. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not feasi- 
ble. 

Included with this unit in mapping are small areas of 
the moderately deep Snead soils. These soils are on the 
lower parts of the slopes. They make up less than 5 
percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is rapid. Reaction ranges from medium acid to 
neutral in the subsoil. Natural fertility is medium, and 
organic matter content is low. Available water capacity is 
high. The shrink-swell potential is moderate. The surface 
layer is friable, but it crusts or puddles after hard rains. 

The Knox soil is suited to lawn grasses, shade and 
ornamental trees, shrubs, vines, and gardens. It also is 
suited to those recreational uses that can be adapted to 
the shape and the limited size of the open areas. Be- 
cause of the slope, land shaping is needed if the soil is 
used for picnic areas or playgrounds. 

The Knox soil is suited to building site development. 
The slope is a limitation. Also, the shrink-swell potential 
is a limitation on sites for dwellings without basements. 
Adequately reinforcing the concrete in footings, founda- 
tions, and basement walls with steel and backfilling with 
sand and gravel around the foundations and basement 
walls help to prevent the structural damage caused by 
shrinking and swelling. The slope can be overcome by 
land shaping or by designing the buildings so that they 
conform to the natural slope of the land. All sanitary 
facilities should be connected to commercial sewers. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if the Knox soil is 
used as a site for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
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crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 
No land capability classification is assigned. 


61E—Knox-Urban land complex, 14 to 20 percent 
slopes. This map unit occurs as areas of a deep, moder- 
ately steep, well drained Knox soil intermingled with 
areas of Urban land. It is on convex side slopes in the 
uplands. Individual areas are irregular in shape and 
range from 15 to 300 acres in size. They are about 70 to 
80 percent Knox soil and 15 to 25 percent Urban land. 
The Knox soil and Urban land occur as areas so closely 
intermingled that mapping them separately is not practi- 
cal. 

Typically, the Knox soil has a surface layer of very 
dark grayish brown, friable silt loam about 7 inches thick. 
The subsoil is friable silty clay loam about 35 inches 
thick. The upper part is dark yellowish brown, and the 
lower part is brown. The substratum to a depth of about 
60 inches is yellowish brown, friable silt loam. In some 
areas that have been altered by land shaping, the sur- 
face layer has been removed. In other areas dark yellow- 
ish brown fill material has been graded in over the sur- 
face layer. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not feasi- 
ble. 

Included with this unit in mapping are small areas of 
the moderately deep Snead soils. These soils are on the 
lower parts of the slopes. They make up less than 5 
percent of the unit. 

Permeability is moderate in the Knox soil. Surface 
runoff is rapid. Reaction ranges from medium acid to 
neutral in the subsoil and varies widely in the surface 
layer. Natural fertility is high, and organic matter content 
is moderately low. Available water capacity is very high. 
The shrink-swell potential is moderate. The surface layer 
is friable and can be easily tilled, but it tends to crust or 
puddle after hard rains. 

The Knox soil is suited to lawn grasses, shade and 
ornamental trees, shrubs, vines, and gardens. The slope 
is a severe limitation on sites for picnic areas and play- 
grounds and a moderate limitation on sites for paths and 
trails. Land shaping is needed. Also, the recreational 
uses should be those that can be adapted to the shape 
and the limited size of the open areas. 

The Knox soil is suited to building site development. 
Extensive site preparation generally is needed, however, 
because of the slope. Also, the shrink-swell potential is a 
limitation on sites for dwellings without basements. Ade- 
quately reinforcing the concrete in foundations, footings, 
and basement walls with steel and backfilling with sand 
and gravel around the foundations and basement walls 
help to prevent the structural damage caused by shrink- 
ing and swelling. The slope can be overcome by land 
shaping or by designing the dwellings so that they con- 
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form to the natural slope of the land. All sanitary facilities 
should be connected to commercial sewers. 

Low strength, the potential for frost action, the shrink- 
swell potential, and the slope are limitations if the Knox 
soil is used as a site for local roads and streets. Grading 
the roads and streets so that they shed water, establish- 
ing adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. The slope 
can be overcome by building on the contour. 

No land capability classification is assigned. 


68C—Urban land, upland, 5 to 9 percent slopes. 
This map unit occurs as moderately sloping areas on 
uplands where more than 85 percent of the surface is 
covered by buildings, asphalt, concrete, and other imper- 
vious material. Examples of these areas are parking lots, 
shopping and business centers, railroad yards, and in- 
dustrial developments. Most of this Urban land is in the 
southwestern part of the survey area. The largest areas 
are in the business districts of Gladstone and Liberty, 
and the smaller ones are industrial parks and shopping 
malls. The landscape generally has been extensively re- 
shaped by cutting and filling, which have lessened the 
slope or created different levels within an area. Individual 
areas range from about 20 to 130 acres in size. 

The composition of soil material in the open areas 
varies widely. The vegetation is primarily ornamental 
trees, shrubs, and lawn grasses. 

The depth of cuts and fills on this land ranges from 
less than 3 feet in some of the less sloping areas to 
more than 20 feet in the more sloping areas. Identifica- 
tion of the soils in this unit is impractical because of the 
urban structures and the extreme variability of the soil. 
Onsite investigation is needed before changes in the 
kind or intensity of use are made. 

No land capability classification is assigned. 


69A—Urban land, bottom land, 0 to 3 percent 
slopes. This map unit occurs as nearly level areas on 
bottom land where more than 85 percent of the surface 
is covered by buildings, concrete, asphalt, and other 
impervious material. Examples of these areas are indus- 
trial developments, parking lots, shopping and business 
centers, railroad yards, and airports. This Urban land is 
in Clay County, mainly in the southwestern part. It is on 
flood plains along the Missouri River or along tributaries 
close to the river. The areas along the tributary streams 
have been built up above normal flood levels. They may 
be flooded for short periods, however, by local floodwa- 
ter. Also, extremely large floods generally occur in some 
areas for longer periods. The areas on the flood plains 
along the Missouri River are protected by levees but are 
still occasionally flooded because of levee breaks or by 
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overflow from local tributaries. Individual areas of this 
unit range from 14 to about 2,300 acres in size. 

The composition of soil material in the open areas 
varies widely. The vegetation is primarily ornamental 
trees, shrubs, and lawn grasses. 

The amount of fill material on this land ranges from 
none in the higher areas to 10 feet or more in the lower 
areas. Identification of the soils in this unit is impractical 
because of the urban structures and the extreme varia- 
bility of the soils. Onsite investigation is needed before 
changes in the kind or intensity of use are made. 

No land capability classification is assigned. 


708—Sharpsburg-Urban land complex, 2 to 5 per- 
cent slopes. This map unit occurs as areas of a deep, 
gently sloping, moderately well drained Sharpsburg soil 
intermingled with areas of Urban land (fig. 9). It is on 
convex ridgetops in the uplands. Individual areas gener- 
ally are long and narrow and range from 15 to more than 
250 acres in size. They are about 60 percent Sharpsburg 
soil and 35 percent Urban land. The Sharpsburg soil and 
Urban land occur as areas so closely intermingled that 
mapping them separately is not practical. 

Typically, the Sharpsburg soil has a surface layer of 
black, friable silt loam about 11 inches thick. The subsur- 
face layer is very dark grayish brown, friable silt loam 
about 6 inches thick. The subsoil is silty clay loam about 
38 inches thick. It is dark brown and friable in the upper 
part and dark yellowish brown and yellowish brown, mot- 
tled, and firm in the lower part. The substratum to a 
depth of about 60 inches is mottled grayish brown and 
dark yellowish brown, friable silt loam. In some areas the 
subsoil does not have gray mottles. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
the soils that identification of the soil series is not feasi- 
ble. 

Included with this unit in mapping are smail areas of 
the somewhat poorly drained Macksburg soils. These 
soils are at the head of drainageways and in saddles. 
They make up about 5 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is medium. Reaction is medium acid to 
neutral in the subsoil. Natural fertility is high, and organic 
matter content is moderate. Available water capacity is 
high. The shrink-swell potential is moderate. 

The Sharpsburg soil is well suited to lawn grasses, 
shade and ornamental trees, shrubs, vines, and vegeta- 
ble gardens. It is suitable for those recreational uses that 
can be adapted to the shape and the limited size of the 
open areas. It has slight limitations as a site for paths 
and trails. The moderately slow permeability is a limita- 
tion on sites for picnic areas and playgrounds. Also, the 
slope is a limitation on sites for playgrounds. It can be 
overcome, however, by land shaping. The moderately 
slow permeability can be overcome by resurfacing areas 
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Figure 9.—Urban development in an area of Sharpsburg-Urban land complex, 2 to 5 percent slopes. 


that are subject to heavy foot traffic with fine gravel or 
other suitable material and by installing drainage tile. 

The Sharpsburg soil is suited to building site develop- 
ment. The shrink-swell potential is a limitation on sites 
for dwellings. Adequately reinforcing the concrete in foot- 
ings, foundations, and basement walls with steel and 
backfilling with sand and gravel around the foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. All sanitary 
facilities should be connected to commercial sewers. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if the Sharpsburg 
soil is used as a site for local roads and streets. Grading 
the roads and streets so that they shed water, establish- 
ing adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

No land capability classification is assigned. 


70C—Sharpsburg-Urban land complex, 5 to 9 per- 
cent slopes. This map unit occurs as areas of a deep, 
moderately sloping, moderately well drained Sharpsburg 
soil intermingled with areas of Urban land. It is on 
convex side slopes in the uplands. Individual areas are 
irregular in shape and range from 15 to 500 acres in 
size. They are about 60 percent Sharpsburg soil and 35 
percent Urban land. The Sharpsburg soil and Urban land 
occur as areas so closely intermingled that mapping 
them separately is not practical. 

Typically, the Sharpsburg soil has a surface layer of 
very dark grayish brown, friable silt loam about 8 inches 
thick. The subsoil is firm silty clay loam about 37 inches 
thick. The upper part is brown, and the lower part is dark 
yellowish brown and mottled. The substratum to a depth 
of about 60 inches is mottled grayish brown and brown, 
friable silt loam. In some areas the lower part of the 
subsoil does not have gray mottles. 

The Urban land is covered by streets, parking lots, 
buildings, and other structures that so obscure or alter 
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the soils that identification of the soil series is not feasi- 
ble. 

Included with this unit in mapping are small areas of 
the somewhat poorly drained Lagonda and Macksburg 
soils. These soils are in slightly concave areas below the 
Sharpsburg soil and at the head of drainageways. They 
make up about 5 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is rapid. Reaction is strongly acid to slight- 
ly acid in the subsoil and varies in the surface layer 
because of local liming practices. Natural fertility is 
medium, and organic matter content is moderate. Avail- 
able water capacity is high. The shrink-swell potential is 
moderate. The surface layer is friable and can be easily 
tilled, but it tends to crust or puddle after hard rains. 

The Sharpsburg soil is suited to lawn grasses, shade 
and ornamental trees, shrubs, vines, and vegetable gar- 
dens. It also is suited to those recreational uses that can 
be adapted to the shape and the limited size of the open 
areas. It has slight limitations as a site for paths and 
trails. The moderately slow permeability is a limitation on 
sites for picnic areas and playgrounds. Also, the slope is 
a limitation on sites for playgrounds. It can be overcome, 
however, by land shaping. The moderately slow perme- 
ability can be overcome by resurfacing areas that are 
subject to heavy foot traffic with fine gravel or other 
suitable material and by installing drainage tile. 

The Sharpsburg soil is suited to building site develop- 
ment. The shrink-swell potential is a limitation on sites 
for dwellings. Adequately reinforcing the concrete in foot- 
ings, foundations, and basement walls with steel and 
backfilling with sand and gravel around the foundations 
and basements walls help to prevent the structural 
damage caused by shrinking and swelling. All sanitary 
facilities should be connected to commercial sewers. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if the Sharpsburg 
soil is used as a site for local roads and streets. Grading 
the roads and streets so that they shed water, establish- 
ing adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

No land capability classification is assigned. 


70D—Sharpsburg-Urban land complex, 9 to 14 per- 
cent slopes. This map unit occurs as areas of a deep, 
strongly sloping, moderately well drained Sharpsburg soil 
intermingled with areas of Urban land. it is on convex 
side slopes and the ends of ridges in the uplands. Indi- 
vidual areas are irregular in shape and range from 15 to 
more than 350 acres in size. They are about 60 percent 
Sharpsburg soil and 35 percent Urban land. The Sharps- 
burg soil and Urban land occur as areas so closely 
intermingled that mapping them separately is not practi- 
cal. 
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Typically, the Sharpsburg soil has a surface layer of 
very dark grayish brown, friable silt loam about 9 inches 
thick. The subsoil is firm silty clay loam about 35 inches 
thick. The upper part is brown, and the lower part is 
mottled brown, grayish brown, and yellowish brown. The 
substratum to a depth of about 60 inches is mottled 
grayish brown and dark yellowish brown, friable silt loam. 
in some areas the subsoil does not have gray mottles. 

Included with this unit in mapping are small areas of 
Armster soils and small areas of the somewhat poorly 
drained Macksburg soils. Armster soils are on side 
slopes and are lower on the landscape than the Sharps- 
burg soil. Also, they have a higher content of sand and 
gravel. Macksburg soils are at the head of drainageways. 
Included soils make up about 5 percent of the unit. 

Permeability is moderately slow in the Sharpsburg soil. 
Surface runoff is rapid. Reaction is medium acid to neu- 
tral in the subsoil. Natural fertility is medium, and organic 
matter content is moderate. Available water capacity is 
high. The shrink-swell potential is moderate. The surface 
layer is friable but tends to crust or puddle after hard 
rains. 

The Sharpsburg soil is suited to lawn grasses, shade 
and ornamental trees, shrubs, vines, and gardens. It also 
is suited to those recreational uses that can be adapted 
to the shape and the limited size of the open areas. It 
has slight limitations as a site for paths and trails. The 
moderately slow permeability and the slope are limita- 
tions on sites for picnic areas and playgrounds. The 
moderately slow permeability can be overcome by resur- 
facing areas that are subject to heavy foot traffic with 
fine gravel or other suitable material and by installing 
drainage tile. The slope can be overcome by land shap- 
ing. 

The Sharpsburg soil is suited to building site develop- 
ment. The shrink-swell potential and the slope are limita- 
tions on sites for dwellings. Adequately reinforcing the 
concrete in footings, foundations, and basement walls 
with steel and backfilling with sand and gravel around 
the foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
slope can be overcome by land shaping or by designing 
the dwellings so that they conform to the natural slope 
of the land. All sanitary facilities should be connected to 
existing commercial sewers. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if the Sharpsburg 
soil is used as a site for local roads and streets. Grading 
the roads and streets so that they shed water, establish- 
ing adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action and by shrinking and swelling. Adding 
crushed rock or other suitable base material helps to 
prevent the damage caused by low strength. 

No land capability classification is assigned. 
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71—Aholt clay. This deep, nearly level, very poorly 
drained soil is in a slightly depressional area on the flood 
plains along the Missouri River. It is protected by levees 
but still is occasionally flooded by overflow from local 
tributaries or because of levee breaks. It occurs as one 
irregularly shaped area about 2,700 acres in size. 

Typically, the surface layer is black, very firm clay 
about 6 inches thick. The subsoil extends to a depth of 
60 inches or more. The upper part is very dark gray and 
dark gray, very firm clay; the next part is gray, mottled, 
very firm clay; and the lower part is gray and yellowish 
brown, mottled, firm silty clay loam. In a few areas very 
dark grayish brown silty clay loam overwash has been 
recently deposited. 

Included with this soil in mapping are a few areas of 
Aholt soils that are ponded for significant periods, small 
areas of the well drained Norborne soils on old natural 
levees, and areas of Wabash soils between the Aholt 
soil and the stream channels. Norborne soils are more 
sandy than the Aholt soil. The content of clay is less 
than 60 percent throughout the Wabash soils. Included 
soils make up less than 5 percent of the unit. 

Permeability is very slow in the Aholt soil. Surface 
runoff also is very slow. Reaction is neutral in the sur- 
face layer and ranges from neutral to moderately alkaline 
in the subsoil. The soil is calcareous throughout. Natural 
fertility is medium, and organic matter content is high. 
Available water capacity is moderate. A seasonal high 
water table commonly is within a depth of 1 foot during 
winter and spring. The shrink-swell potential is very high. 
The surface layer is high in content of clay and can be 
tilled only within a very narrow range in moisture content. 
It puddles and crusts after hard rains. 

Nearly all of the acreage is used for cultivated crops. 
This soil is suited to soybeans, corn, and small grain. 
The wetness is the main limitation. !t can be reduced, 
however, by land grading, shallow surface drains, and 
open ditches. Returning crop residue to the soil or regu- 
larly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. Plowing in the fall improves tilth for 
the crops grown the following spring. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, plant competition, and seedling 
mortality are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation 
helps to control plant competition. 

This soil generally is unsuitable for building site devel- 
opment and onsite waste disposal because of the flood- 
ing and the wetness. 

The land capability classification is lllw. 
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72—Dockery silt loam. This deep, nearly level, some- 
what poorly drained soil is on the flood plains along the 
Missouri River. It is protected by levees but still is occa- 
sionally flooded by overflow from local tributaries or be- 
cause of levee breaks. Individual areas are irregular in 
shape and range from 10 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 8 inches. The substratrum to a 
depth of about 60 inches is friable silt loam. It is very 
dark grayish brown and grayish brown in the upper part, 
stratified very dark grayish brown and grayish brown and 
mottled in the next part, and grayish brown and very 
dark gray and mottled in the lower part. In some areas 
the substratum has thin layers of coarser or finer tex- 
tured material. 

Included with this soil in mapping are small areas of 
Modale soils. These soils are loamy or silty in the upper 
part and clayey in the lower part. They are slightly lower 
on the landscape than the Dockery soil. They make up 
less than 5 percent of the unit. 

Permeability is moderate in the Dockery soil. Surface 
runoff is slow in cultivated areas. Reaction is slightly acid 
or neutral in the substratum and varies widely in the 
surface layer as a result of local liming practices. Natural 
fertility is high, and organic matter content is moderate. 
Available water capacity is very high. A seasonal high 
water table commonly is at a depth of 2 to 3 feet during 
winter and spring. The shrink-swell potential is moderate. 
The surface layer is friable and can be easily tilled 
throughout a fairly wide range in moisture content. It 
tends to crust or puddle, however, after hard rains. 

Most areas are used for cultivated crops (fig. 10). This 
soil is suited to corn, soybeans, and small grain. If culti- 
vated crops are grown, the wetness is a limitation in 
some areas. It can be reduced, however, by land grad- 
ing, shallow surface drains, and open ditches. Field 
drains also help to remove the excess water. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface crust- 
ing, and increases the rate of water infiltration. 

This soil is suited to shallow-rooted legumes and cool- 
season bunch grasses for pasture and hay. The species 
that can grow in a wet soil should be selected for plant- 
ing. Overgrazing or grazing when the soil is wet causes 
surface compaction and poor tilth and decreases the 
rate of infiltration. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods improve the pasture. 

This soil is suited to trees. No limitations or hazards 
affect harvesting or planting. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the wetness 
and the occasional flooding. The history of flooding in a 
given area should be considered when sites for buildings 
and sanitary facilities are selected. 

The land capability classification is Ilw. 
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Figure 10.—Harvesting soybeans in an area of Dockery silt loam. 


73—Leta silty clay. This deep, nearly level, somewhat 
poorly drained soil is on bottom land along the Missouri 
River. It is protected by levees but still is occasionally 
flooded by overflow from local tributaries or because of 
levee breaks. Individual areas are irregular in shape and 
range from 10 to 100 acres in size. 

Typically, the surface layer is very dark gray, very firm 
silty clay about 5 inches thick. The subsurface layer also 
is very dark gray, very firm silty clay. It is about 9 inches 
thick. The subsoil is dark grayish brown, very firm silty 
clay about 20 inches thick. The substratum to a depth of 
about 60 inches is stratified light olive brown, dark gray- 
ish brown, and grayish brown, friable silt loam and very 
fine sandy loam. In a few areas the silty clay in the upper 
part of the soil is less than 20 inches thick. 

Included with this soil in mapping are small areas of 
Modale soils. These soils are loamy or silty in the upper 
part. They are slightly higher on the landscape than the 
Leta soil. They make up 5 to 10 percent of the unit. 

Permeability is slow in the upper part of the Leta soil 
and moderate in the loamy lower part. Surface runoff 


generally is slow. The soil is mildly alkaline or moderately 
alkaline throughout. Natural fertility is high, and organic 
matter content is moderate. Available water capacity 
also is moderate. A seasonal high water table is at a 
depth of 1 to 3 feet during winter and spring. The shrink- 
swell potential is high in the surface soil and subsoil and 
low in the substratum. The surface layer is very firm 
when dry and sticky when wet and becomes cloddy if 
tilled when wet or dry. As a result, careful timing of 
tillage is needed. 

Most areas are used for cultivated crops. This soil is 
suited to soybeans, grain sorghum, corn, and winter 
wheat. In some areas, surface runoff is very slow and 
the surface is covered by water after hard rains or by the 
runoff from adjacent areas. Land grading, shallow sur- 
face drains, and open ditches help to remove the excess 
surface water. Returning crop residue to the soil or regu- 
larly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 
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This soil is suited to trees. The equipment limitation, 
the seedling mortality rate, and the windthrow hazard are 
the main management concerns. The use of equipment 
should be limited to periods when the surface is dry or 
frozen. Ridging the soil and planting larger stock than is 
typical on the ridges improve the seedling survival rate. 
The stands should be thinned less intensively and more 
frequently than the stands in areas where the windthrow 
hazard is slight. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the wetness 
and the occasional flooding. The history of flooding in a 
given area should be considered when sites for buildings 
and sanitary facilities are selected. 

The land capability classification is Ilw. 


74—Levasy silty clay. This deep, nearly level to 
slightly depressional, poorly drained soil is on the flood 
plains along the Missouri River. It is protected by levees 
but still is occasionally flooded by overflow from local 
tributaries or because of levee breaks. It commonly is 
ponded after heavy rains. Individual areas range from 10 
to more than 100 acres in size. 

Typically, the surface layer is very dark gray, very firm 
silty clay about 6 inches thick. The subsurface layer also 
is very dark gray, very firm silty clay. It is about 8 inches 
thick. The subsoil is dark grayish brown, mottled, very 
firm silty clay about 18 inches thick. The substratum to a 
depth of about 60 inches is dark grayish brown, mottled, 
friable or very friable silt loam and very fine sandy loam. 
In some areas the clayey surface soil extends to a depth 
of more than 38 inches. 

Included with this soil in mapping are small areas of 
Leta, Parkville, and Waldron soils on the slightly higher 
parts of the landscape. Leta soils are somewhat poorly 
drained. Parkville soils have clayey layers to a depth of 
less than 20 inches. Waldron soils are clayey throughout 
the substratum. Included soils make up about 5 to 10 
percent of the unit. 

Permeability is slow in the clayey upper part of the 
Levasy soil and moderate in the loamy lower part. Sur- 
face runoff is very slow or ponded. The soil is mildly 
alkaline or moderately alkaline throughout. Natural fertili- 
ty is medium, and organic matter content is moderate. 
Available water capacity also is moderate. A seasonal 
high water table is 1.0 foot above the surface to 1.5 feet 
below during winter and spring. The shrink-swell poten- 
tial is high in the clayey upper part of the soil and low in 
the loamy lower part. The surface layer is high in content 
of clay and can be easily tilled only within a narrow 
range in moisture content. It crusts or puddles after hard 
rains. 

Most areas are used for row crops. This soil is suited 
to corn, soybeans, and small grain. The wetness is the 
main limitation. It can be reduced, however, by open 
ditches, shallow surface drains, and land grading. Re- 
turning crop residue to the soil or regularly adding other 
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organic material improves fertility and tilth, helps to pre- 
vent surface crusting, and increases the rate of water 
infiltration. Fall plowing results in better tilth when the 
soil is tilled the following spring. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, plant competition, and seedling 
mortality are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation, 
which may include spraying or cutting, helps to control 
plant competition. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the ponding 
and the occasional flooding. 

The land capability classification is llw. 


75—Norborne very fine sandy loam. This deep, 
nearly level, well drained soil is in the slightly higher 
areas on the flood plains along the Missouri River. It is 
subject to rare flooding. Individual areas are long and 
moderately wide and range from 50 to 200 acres in size. 

Typically, the surface layer is very dark brown, very 
friable very fine sandy loam about 9 inches thick. The 
subsurface layer also is very dark brown, very friable 
very fine sandy loam. It is about 8 inches thick. The 
subsoil is very dark brown, dark brown, and brown, very 
friable and friable very fine sandy loam about 28 inches 
thick. The substratum to a depth of about 60 inches is 
brown, mottled, very friable very fine sandy loam. 

Included with this soil in mapping are small areas of 
Cotter, Landes, and Leta soils. Cotter soils have a silty 
subsoil. They are in the slightly lower areas. Landes soils 
contain more sand than the Norborne soil. They are on 
long, narrow ridges at the slightly higher elevations. Leta 
soils have a clayey surface layer. They are in small 
depressions. Included soils make up about 5 to 10 per- 
cent of the unit. 

Permeability is moderate in the Norborne soil. Surface 
runoff is slow. Reaction is neutral or slightly acid 
throughout the profile. Natural fertility is high, and organ- 
ic matter content is moderate. Available water capacity is 
high. The surface layer is friable and can be easily tilled 
throughout a wide range in moisture content. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, small grain, and grain sorghum. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility, helps to prevent 
surface crusting, and increases the rate of water infiltra- 
tion. 

This soil is suited to alfalfa, bromegrass, and most 
other grasses and legumes for pasture and hay. Over- 
grazing or grazing when the soil is wet, however, causes 
surface compaction and poor tilth and decreases the 
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rate of water infiltration. Proper stocking rates, pasture 
rotation, and timely deferment of grazing improve the 
pasture. 

This soil is suited to trees. No hazards or limitations 
affect planting or harvesting. 

This soil is suited to building site development and 
onsite waste disposal, but the flooding is a hazard. The 
history of flooding in a given area should be considered 
when sites for buildings and sanitary facilities are select- 
ed. If protected from flooding and properly designed and 
installed, septic tanks function adequately. Constructing 
dwellings and local roads and streets on raised, well 
compacted fill material helps to overcome the flooding. 
Low strength and the potential for frost action are limita- 
tions on sites for local roads and streets. Grading the 
roads and streets so that they shed water, establishing 
adequate side ditches, and installing culverts improve 
drainage and thus help to prevent the damage caused 
by frost action. Adding crushed rock or other suitable 
base material helps to prevent the damage caused by 
low strength. 

The land. capability classification is |. 


78—Myrick silty clay loam. This deep, nearly level, 
poorly drained soil is in depressional areas on the flood 
plains along the Missouri River. in most areas it is pro- 
tected by levees but still is occasionally flooded by over- 
flow from local tributaries or because of levee breaks. 
Ponding is common in some areas that receive runoff 
from surrounding areas. Individual areas generally are 
long and narrow and range from 10 to 230 acres in size. 

Typically, the surface layer is very dark grayish brown, 
firm silty clay loam about 4'inches thick. The subsurface 
layer is black, very firm silty clay about 9 inches thick. 
The substratum to a depth of 60 inches is stratified, 
grayish brown, mottled very fine sandy loam and silt 
loam. In some areas the clayey layers are more than 20 
inches thick. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Leta and Waldron soils. 
Leta soils have clayey layers that are more than 20 
inches thick. They are slightly higher on the landscape 
than the Myrick soil. Waldron soils are clayey throughout 
and have thin layers of coarser textured material. They 
occur as narrow bands on the slightly higher parts of the 
landscape. Included soils make up about 5 percent of 
the unit. 

Permeability is slow in the upper part of the Myrick soil 
and moderate in the lower part. Runoff is very slow or 
ponded. Reaction is mildly alkaline or moderately alka- 
line in the substratum and varies widely in the surface 
layer as a result of local liming practices. Natural fertility 
is medium, and organic matter content is moderate. 
Available water capacity also is moderate. A seasonal 
high water table is 1 foot above the surface to 1 foot 
below during winter and spring. The shrink-swell poten- 
tial is high in the surface soil and low in the substratum. 
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The surface layer is firm and can be easily tilled only 
within a narrow range in moisture content. If tilled when 
wet or dry, it becomes cloddy and compacted. Ponded 
areas dry out very slowly in the spring. 

In most areas this soil is cultivated along with the 
surrounding soils. Soybeans, corn, and grain sorghum 
are the main cultivated crops. Crop failure is common 
because of the wetness. Diversion terraces that intercept 
the runoff from the adjacent uplands, land grading, shal- 
low surface drains, and open ditches help to remove 
surface water and improve internal drainage. A conser- 
vation tillage system that leaves crop residue on the 
surface helps to prevent surface compaction. Returning 
crop residue to the soil or regularly adding other organic 
material improves fertility, helps to prevent surface crust- 
ing, and increases the rate of water infiltration. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, plant competition, and seedling 
mortality are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation 
helps to control plant competition. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the ponding 
and the flooding. 

The land capability classification is Vw. 


80—Landes fine sandy loam. This deep, nearly level, 
well drained soil is in the higher areas on the flood plains 
along the Missouri River. It is protected by levees but 
still is occasionally flooded by overflow from local tribu- 
taries or because of levee breaks. Individual areas are 
irregular in shape and range from 10 to more than 100 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable fine sandy loam about 6 inches thick. The subsur- 
face layer is very dark grayish brown and dark brown, 
friable fine sandy loam about 12 inches thick. The sub- 
soil is brown fine sandy loam about 9 inches thick. The 
substratum to a depth of about 68 inches is stratified, 
brown, friable loamy fine sand and stratified, light brown- 
ish gray and brown loamy fine sand and sand. 

Included with this soil in mapping are small areas of 
Haynie, Norborne, and Waldron soils. Haynie soils con- 
tain less sand than the Landes soil. Their positions on 
the landscape are similar to those of the Landes soil. 
Norborne soils are slightly higher on the landscape than 
the Landes soil. Also, they have a thicker dark surface 
layer. Waldron soils contain more clay than the Landes 
soil. Also, they are lower on the landscape. Included 
soils make up about 5 to 10 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Landes soil and rapid in the lower part. Surface 


Clay and Ray Counties, Missouri 


runoff is slow. Reaction is neutral in the upper part of the 
soil and moderately alkaline in the lower part. Natura! 
fertility is low, and organic matter content is moderately 
low. Available water capacity is moderate. A seasonal 
high water table is at a depth of 4 to 6 feet during most 
of the winter and spring. The surface layer is friable and 
can be easily tilled throughout a wide range in moisture 
content. 

Most areas are used for cultivated crops. This soil is 
suited to soybeans and small grain. It generally is not 
suited to corn, however, because of insufficient soil 
moisture in the summer. Returning crop residue to the 
soil and regularly adding other organic material increase 
the available water capacity, improve fertility, and help to 
prevent surface crusting. 

This soil is suited to alfalfa, smooth bromegrass, and 
most other grasses and legumes for pasture and hay. 
Overgrazing pastures or cutting hay during dry periods 
damages the stand. Proper stocking rates, pasture rota- 
tion, and timely deferment of grazing improve the pas- 
ture. 

This soil is suited to trees. Plant competition is the 
main management concern. It can be controlled by thor- 
ough site preparation, which may include cutting or 
spraying. No other hazards or limitations affect harvest- 
ing or planting. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the flooding. 

The land capability classification is Ills. 


81—Waldron silty clay loam. This deep, nearly level, 
somewhat poorly drained soil is on the flood plains along 
the Missouri River. It is protected by levees but still is 
occasionally flooded by overflow from local tributaries or 
because of levee breaks. Individual areas are irregular in 
shape and are 15 to 20 acres in size. 

Typically, the surface layer is very dark gray and very 
dark grayish brown, firm silty clay loam about 9 inches 
thick. The upper part of the substratum is stratified, very 
dark grayish brown, very firm silty clay and clay. The 
next part is stratified, dark grayish brown, mottled, very 
firm silty clay and grayish brown very fine sandy loam. 
The lower part to a depth of about 60 inches is dark 
grayish brown, firm silty clay and grayish brown, mottled 
silty clay. In some areas the surface layer is silty clay. 

Included with this soil in mapping are small areas of 
Leta and Modale soils and small areas of a poorly 
drained soil. Leta soils typically are clayey in the upper 
part and loamy in the lower part. Modale soils are silty or 
loamy in the upper part and clayey in the lower part. 
Included soils make up about 10 to 15 percent of the 
unit. 

Permeability is slow in the Waldron soil. Surface runoff 
also is slow. The soil ranges from neutral to moderately 
alkaline throughout. Natural fertility is medium, and or- 
ganic matter content is moderate. Available water capac- 
ity also is moderate. A seasonal high water table is at a 
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depth of 1 to 3 feet during winter and spring. The shrink- 
swell potential is moderate in the surface layer and high 
in the substratum. The surface layer is firm when dry and 
sticky when wet and becomes cloddy if tilled when wet 
or dry. As a result, careful timing of tillage is needed. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, and small grain. The wetness 
is the main limitation. It can be reduced, however, by 
open ditches, shallow surface drains, and land grading. 
Returning crop residue to the soil or regularly adding 
other organic material improves fertility and tilth, helps to 
prevent surface crusting, and increases the rate of water 
infiltration. 

This soil is suited to hay and pasture. The wetness is 
the main limitation. it can be overcome, however, by 
open ditches, selection of species that can grow in a wet 
soil, and land grading. Overgrazing or grazing when the 
soil is wet damages the stand. Proper stocking rates, 
applications of fertilizer, and pasture rotation improve the 
pasture. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, and the seedling mortality rate are 
the main management concerns. The use of equipment 
should be limited to periods when the surface is dry or 
frozen. Selecting a planting stock that is larger than is 
typical improves the seediing survival rate. The stands 
should be thinned less intensively and more frequently 
than the stands in areas where the windthrow hazard is 
slight. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the wetness 
and the occasional flooding. The history of flooding in a 
given area should be considered when sites for buildings 
and sanitary facilities are selected. 

The land capability classification is Ilw. 


82—Parkville silty clay. This deep, nearly level, 
somewhat poorly drained soil is on the flood plains along 
the Missouri River. It is protected by levees but still is 
occasionally flooded by overflow from local tributaries or 
because of levee breaks. Areas are irregular in shape 
and range from 20 to 100 acres in size. 

Typically, the surface layer is black, firm silty clay 
about 5 inches thick. The subsurface layer is black and 
very dark gray, very firm silty clay about 14 inches thick. 
The substratum to a depth of about 72 inches is brown 
and grayish brown, mottled, very friable silt loam. In 
some areas the clayey upper part of the soil is more 
than 20 inches thick. 

Included with this soil in mapping are small areas of 
the poorly drained Myrick soils. These soils have grayish 
brown mottles in the lower part of the subsurface layer. 
They are in depressional areas. They make up 5 to 10 
percent of the unit. 

Permeability is very slow in the upper part of the Park- 
ville soil and moderate in the lower part. Surface runoff 
is slow. The soil is neutral to moderately alkaline and 
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has free carbonates throughout. Natural fertility is 
medium, and organic matter content is moderate. Avail- 
able water capacity is high. A seasonal high water table 
is at a depth of 1 to 2 feet during winter and spring. The 
shrink-swell potential is high in the clayey upper part of 
the soil and low in the loamy lower part. The surface 
layer is firm and becomes cloddy if tilled when wet. As a 
result, careful timing of tillage is needed. 

Most areas are used for cultivated crops. This soil is 
suited to soybeans, grain sorghum, corn, and winter 
wheat. The wetness is the main limitation. The soil 
warms up slowly in the spring and dries slowly after wet 
periods. As a result, fieldwork is delayed. Land grading, 
shallow surface drains, and open ditches help to remove 
the excess water. Returning crop residue to the soil or 
regularly adding other organic material improves fertility, 
helps to prevent surface crusting, and increases the rate 
of water infiltration. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, plant competition, and seedling 
mortality are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Selecting a planting stock that is larger 
than is typical improves the seedling survival rate. The 
stands should be thinned less intensively and more fre- 
quently than the stands in areas where the windthrow 
hazard is slight. Thorough site preparation and cutting or 
spraying help to control plant competition. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the wetness 
and the flooding. The history of flooding in a given area 
should be considered when sites for buildings and sani- 
tary facilities are selected. 

The land capability classification is Ilw. 


83—Haynie silt loam. This deep, nearly level, moder- 
ately well drained soil is in the slightly higher areas on 
the flood plains along the Missouri River. It is protected 
by levees but still is occasionally flooded by overflow 
from local tributaries or because of levee breaks. Individ- 
ual areas generally are long and narrow and range from 
20 to more than 100 acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable silt loam about 9 inches thick. The upper part 
of the substratum is dark grayish brown, mottled, very 
friable silt loam. The lower part to a depth of 60 inches 
is grayish brown, very friable or loose very fine sandy 
loam and loamy fine sand. 

Included with this soil in mapping are small areas of 
the well drained Landes soils. These soils contain more 
sand than the Haynie soil. They are in the slightly higher 
areas. Also included are areas of the somewhat poorly 
drained Leta and Waldron soils. These soils are clayey in 
the upper part. They are in small drainageways and de- 
pressions. Included soils make up about 5 to 10 percent 
of the unit. 
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Permeability is moderate in the Haynie soil. Surface 
runoff is slow. The soil is mildly alkaline or moderately 
alkaline and calcareous throughout. Natural fertility is 
high, and organic matter content is moderately low. 
Available water capacity is very high. The surface layer is 
friable and can be easily tilled throughout a wide range 
in moisture content. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and small grain. 
The flooding may cause some crop losses but is not a 
major problem. Returning crop residue to the soil or 
regularly adding other organic material improves fertility 
and tilth and increases the rate of water infiltration. 

This soil is suited to alfalfa and smooth bromegrass for 
hay and pasture. Overgrazing or grazing when the soil is 
wet, however, causes surface compaction and poor tilth 
and damages the stand. Applications of fertilizer, proper 
stocking rates, pasture rotation, and timely deferment of 
grazing improve the pasture. 

This soil is suited to trees. Plant competition is the 
only management concern. It can be controlled by thor- 
ough site preparation, which may include spraying or 
cutting. 

This soil generally is unsuited to building site develop- 
ment and onsite waste disposal because of the flooding. 

The land capability classification is Ilw. 


87—Modale silt loam. This deep, nearly level, some- 
what poorly drained soil is on bottom land along the 
Missouri River. It is protected by levees but still is occa- 
sionally flooded because of levee breaks. Individual 
areas are irregular in shape and range from 15 to more 
than 200 acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 9 inches thick. The upper part of 
the substratum is dark grayish brown, mottled, very fri- 
able very fine sandy loam. The lower part to a depth of 
about 60 inches is very dark grayish brown and dark 
grayish brown silty clay and light brownish gray silt loam. 
In some areas the dark surface layer is 10 or more 
inches thick. In other areas the soil has very dark grayish 
brown buried layers more than 10 inches thick. 

Included with this soil in mapping are some areas of 
Gilliam and Leta soils. Gilliam soils do not have a thick 
clayey layer in the substratum. They are in the slightly 
lower areas. Leta soils are clayey in the upper part. They 
are in the lower areas. Included soils make up about 5 to 
10 percent of the map unit. 

Permeability is moderate in the upper part of the 
Modale soil and slow in the lower part. Surface runoff is 
slow. Reaction is mildly alkaline or moderately alkaline in 
the substratum. Natural fertility is high, and organic 
matter content is moderately low. Available water capac- 
ity is moderate. A seasonal high water table is at a depth 
of 1 to 3 feet during winter and spring. The shrink-swell 
potential is high in the clayey lower part of the soil. The 
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surface layer is friable and can be easily tilled throughout 
a moderately wide range in moisture content. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and winter 
wheat. The wetness is the main limitation. It can be 
reduced, however, by land grading, shallow surface 
drains, and open ditches. Returning crop residue to the 
soil or regularly adding other organic material improves 
fertility and increases the rate of water infiltration. 

This soil generally is unsuitable for building site devel- 
opment and onsite waste disposal because of the flood- 
ing. The history of flooding in a given area should be 
considered when sites for buildings and sanitary facilities 
are selected. 

The land capability classification is |. 


88—Gilliam silt loam. This deep, nearly level, some- 
what poorly drained soil is in depressional areas on the 
flood plains along the Missouri River. It is protected by 
levees but still is occasionally flooded by overflow from 
local tributaries or because of levee breaks. Individual 
areas are irregular in shape and range from 20 to 100 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
friable silt loam about 6 inches thick. The subsurface 
layer is about 15 inches thick. It is very dark grayish 
brown, friable silt loam in the upper part and very dark 
brown, firm silty clay loam in the lower part. The upper 
part of the substratum is dark grayish brown, mottled, 
friable silt loam. The next part is a buried layer of very 
dark grayish brown, firm silty clay loam. The lower part to 
a depth of about 60 inches is dark grayish brown, mot- 
tled, friable silt loam and loose very fine sand. In some 
areas the substratum has thin strata of silty clay, fine 
sandy loam, or loamy fine sand below a depth of 40 
inches. 

Included with this soil in mapping are small areas of 
Haynie, Leta, and Waldron soils. Haynie soils have a 
higher content of very fine sand than the Gilliam soil. 
Also, they are higher on the landscape. Leta and Wal- 
dron soils are lower on the landscape than the Gilliam 
soil. Leta soils are clayey in the upper part. Waldron soils 
contain more clay throughout than the Gilliam soil. In- 
cluded soils make up about 10 percent of the unit. 

Permeability is moderate in the Gilliam soil. Surface 
runoff is slow. Reaction is mildly alkaline or moderately 
alkaline below the surface layer. Natural fertility is high, 
and organic matter content is moderate. Available water 
capacity is very high. A seasonal high water table is at a 
depth of 1.5 to 3.0 feet during winter and spring. The 
shrink-swell potential is moderate. The surface layer is 
friable and can be easily tilled. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, grain sorghum, and winter 
wheat. The wetness is the main limitation. It can be 
reduced, however, by land grading, shallow surface 
drains, and open ditches. Returning crop residue to the 
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soil or regularly adding other organic material improves 
fertility, helps to prevent surface crusting, and increases 
the rate of water infiltration. 

This soil is suited to trees. No hazards or limitations 
affect planting or harvesting. 

This soil generally is unsuitable for building site devel- 
opment and onsite waste disposal because of the flood- 
ing. The history of flooding in a given area should be 
considered when sites for buildings and sanitary facilities 
are selected. 

The land capability classification is |. 


89—Sarpy loamy fine sand. This deep, nearly level, 
excessively drained soil is in the slightly higher areas on 
the flood plains along the Missouri River. It is protected 
by levees but still is occasionally flooded by overflow 
from local tributaries or because of levee breaks. Individ- 
ual areas are long and narrow and range from 20 to 50 
acres in size. 

Typically, the surface layer is very dark grayish brown, 
very friable loamy fine sand about 6 inches thick. The 
substratum to a depth of about 60 inches is grayish 
brown fine sand. 

Included with this soil in mapping are small areas of 
the moderately well drained Haynie soils. These soils 
contain less sand than the Sarpy soil. Also, they are 
slightly lower on the landscape. They make up about 5 
percent of the unit. 

Permeability is rapid in the Sarpy soil. Surface runoff is 
slow. The soil is mildly alkaline throughout. Natural fertili- 
ty and organic matter content are low. Available water 
capacity also is low. The surface layer is very friable and 
can be easily tilled throughout a wide range in moisture 
content. 

Most areas are used for alfalfa. Soybeans or wheat is 
occasionally grown to reestablish the alfalfa. This soil 
generally is not suited to cultivated crops because it is 
droughty. If cultivated crops are grown, irrigation is 
needed. The soil is suited to alfalfa. The alfalfa should 
be cut by the early bloom stage and should be at least 6 
inches high just before winter. Applications of fertilizer 
improve the stand. 

This soil is suited to trees. Seedling mortality is the 
main management concern. Selecting a planting stock 
that is larger than is typical or planting container-grown 
stock improves the seedling survival rate. 

This soil generally is unsuitable for building site devel- 
opment and onsite waste disposal because of the flood- 
ing. The history of flooding in a given area should be 
considered when sites for buildings and sanitary facilities 
are selected. 

The land capability classification is IVs. 


90—Wabash silty clay. This deep, nearly level, very 
poorly drained soil is on flood plains along small 
streams. It is occasionally flooded. Individual areas are 
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long and narrow and range from 30 to more than 200 
acres in size. 

Typically, the surface layer is black, firm silty clay 
about 6 inches thick. The subsurface layer is black, very 
firm silty clay about 8 inches thick. The subsoil extends 
to a depth of more than 60 inches. It is black, very firm 
silty clay in the upper part and very dark gray, very firm 
silty clay and firm silty clay loam in the lower part. In 
some areas the surface layer is very dark grayish brown 
silty clay loam overwash about 10 inches thick. In other 
areas the soil contains less clay throughout. 

Included with this soil in mapping are small areas of 
the moderately well drained Nodaway soils. These soils 
are in narrow areas between stream channels and the 
Wabash soil. They make up about 5 percent of the unit. 

Permeability is very slow in the Wabash soil. Surface 
runoff also is very slow. Reaction is medium acid to 
mildly alkaline throughout the soil. The pH generally in- 
creases with increasing depth. Natural fertility is medium, 
and organic matter content is moderate. Available water 
capacity also is moderate. A seasonal high water table is 
within a depth of 1 foot during winter and spring. The 
shrink-swell potential is very high. The surface layer is 
sticky when wet. If tilled when wet, it becomes cloddy 
and cannot be easily worked when dry. As a result, 
careful timing of tillage is needed. 

Most areas are used for cultivated crops. This soil is 
suited to soybeans, corn, grain sorghum, and winter 
wheat. It warms up slowly in the spring and dries out 
slowly after rains. The wetness is the main limitation. It 
can be reduced, however, by.land grading, shallow sur- 
face drains, and open ditches. Returning crop residue to 
the soil or regularly adding other organic material im- 
proves fertility, helps to prevent surface compaction, and 
increases the rate of water infiltration. 

This soil is suited to trees. The equipment limitation, 
the windthrow hazard, plant competition, and seedling 
mortality are management concerns. The use of equip- 
ment should be limited to periods when the surface is 
dry or frozen. Ridging the soil and planting larger stock 
than is typical on the ridges improve the seedling surviv- 
al rate. The stands should be thinned less intensively 
and more frequently than the stands in areas where the 
windthrow hazard is slight. Thorough site preparation 
helps to control plant competition. 

This soil generally is unsuitable for building site devel- 
opment and onsite waste disposal because of the flood- 
ing and the wetness. The history of flooding in a given 
area should be considered when sites for buildings and 
Sanitary facilities are selected. 

The land capability classification is IIlw. 


92—Cotter silt loam. This deep, nearly level, well 
drained soil is on flood plains along the Missouri River. It 
is subject to rare flooding. Individual areas are irregular 
in shape and range from 50 to 100 acres in size. 
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Typically, the surface layer is black, friable silt loam 
about 8 inches thick. The subsurface layer also is black, 
friable silt loam. It is about 12 inches thick. The subsoil is 
about 20 inches thick. It is friable. The upper part is very 
dark grayish brown silty clay loam, and the lower part is 
brown silt loam. The substratum to a depth of about 60 
inches is brown and yellowish brown, mottled, friable silt 
loam. 

Included with this soil in mapping are small areas of 
Haynie, Norborne, and Waldron soils. Haynie and Nor- 
borne soils contain more sand than the Cotter soil. Also, 
Haynie soils are lower on the landscape and closer to 
the river. Norborne soils are in positions on the land- 
scape similar to those of the Cotter soil. Waldron soils 
contain more clay than the Cotter soil. Also, they are 
lower on the landscape. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the Cotter soil. Surface 
runoff is slow. Reaction is strongly acid to slightly acid in 
the subsoil and varies in the surface layer as a result of 
local liming practices. Natural fertility is high, and organic 
matter content is moderate. Available water capacity is 
very high. The shrink-swell potential is moderate in the 
subsoil. The surface layer is friable and can be easily 
tilled throughout a wide range in moisture content. It 
tends to crust or puddle, however, after hard rains. 

Most areas are used for cultivated crops. This soil is 
suited to corn, soybeans, and small grain. Returning crop 
residue to the soil or regularly adding other organic ma- 
terial improves fertility, helps to prevent surface crusting, 
and increases the rate of water infiltration. 

This soil is suited to alfalfa, smooth bromegrass, and 
other grasses and legumes for hay and pasture. If alfalfa 
is grown, the fertility level should be high. The plants 
should be cut by the early bloom stage and should be at 
least 6 inches high just before winter. Overgrazing or 
grazing when the soil is wet causes surface compaction 
and poor tilth and decreases the rate of water infiltration. 
Proper stocking rates and pasture rotation improve the 
pasture. 

This soil is suited to trees. Plant competition is the 
only management concern. It generally can be controlled 
by thorough site preparation. 

This soil is suitable for building site development and 
onsite waste disposal if the sites are protected from 
flooding by levees or if the buildings are constructed on 
raised, well compacted fill material. The shrink-swell po- 
tential is a limitation on sites for dwellings and small 
commercial buildings. Adequately reinforcing the con- 
crete in footings, foundations, and basement walls with 
steel and backfilling with sand and gravel around the 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
moderate permeability is a limitation in septic tank ab- 
sorption fields. It can be overcome, however, by enlarg- 
ing the absorption field. Seepage is a limitation on sites 
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for sewage lagoons. It can be overcome, however, by 
sealing the lagoon with slowly permeable material. 

Low strength, the potential for frost action, and the 
shrink-swell potential are limitations if this soil is used as 
a site for local roads and streets. Grading the roads and 
streets so that they shed water, establishing adequate 
side ditches, and installing culverts improve drainage and 
thus help to prevent the damage caused by frost action 
and by shrinking and swelling. Adding crushed rock or 
other suitable base material helps to prevent the 
damage caused by low strength. 

The land capability classification is |. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in providing the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. De- 
partment of Agriculture recognizes that responsible 
levels of government, as well as individuals, should en- 
courage and facilitate the wise use of our Nation’s prime 
farmland. The loss of prime farmland to urban and other 
uses puts pressure on marginal lands, which generally 
are less productive. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cropland, 
pasture, woodland, or other land, but it is not urban or 
built-up land or water areas. It either is used for food or 
fiber or is available for those uses. The soil qualities, 
growing season, and moisture supply are those needed 
for a well managed soil economically to produce a sus- 
tained high yield of crops. Prime farmland produces the 
highest yields with minimal inputs of energy and eco- 
nomic resources, and farming it results in the least 
damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
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temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 
periods and is not frequently flooded during the growing 
season. Slopes are mainly 0 to 5 percent, but in a few 
areas they range to 9 percent. More detailed information 
about the criteria for prime farmland is available at the 
local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

About 37,000 acres in Clay County and 51,000 acres 
in Ray County meet the soil requirements for prime farm- 
land. An additional 46,000 acres in Clay County and 
109,000 acres in Ray County meet the requirements only 
in areas where the soil is drained. On more than 32,000 
acres in Clay County and 38,000 acres in Ray County, 
the prime farmland occurs as soils on upland ridgetops 
that have a slope of 2 to 5 percent. The rest occurs as 
alluvial soils on the flood plains along the Missouri River 
and its tributaries. Most of the prime farmland is used for 
cultivated crops. More than 10 percent of the prime 
farmland in Clay County has been lost to industrial and 
other urban uses. 

The map units that are considered prime farmland are 
listed in table 5. This list does not constitute a recom- 
mendation for a particular land use. The extent of each 
listed map unit is shown in table 4. The location is 
shown on the detailed soil maps at the back of this 
publication. The soil qualities that affect use and man- 
agement are described under the heading “Detailed Soil 
Map Units.” 

If a soil meets the requirements for prime farmland 
only in areas where it is drained, the words ‘where 
drained” are added in parentheses after the map unit 
name in table 5. Onsite investigation is needed to deter- 
mine whether or not a specific area of the soil is ade- 
quately drained. The naturally wet soils in Clay and Ray 
Counties generally have been adequately drained 
through the application of drainage measures or because 
of the incidental drainage that results from farming or 
other kinds of land development. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural re- 
sources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, conservation- 
ists, engineers, and others collect extensive field data 
about the nature and behavior characteristics of the 
soils. They collect data on erosion, droughtiness, flood- 
ing, and other factors that affect various soil uses and 
management. Field experience and collected data on 
soil properties and performance are used as a basis in 
predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, high- 
ways and other transportation systems, and parks and 
other recreation facilities; and for wildlife habitat. lt can 
be used to identify the potentials and limitations of each 
soil for specific land uses and to help prevent construc- 
tion failures caused by unfavorable soil properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, play- 
grounds, lawns, and trees and shrubs. 


Crops and Pasture 


Calvin D. Phillips and Kenneth B. Holland, district conservationists, 
Soil Conservation Service, helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil Conserva- 
tion Service is explained; and the estimated yields of the 


main crops and hay and pasture plants are listed for 
each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under ‘Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

Crops are harvested from about 268,000 acres in Clay 
and Ray Counties. This acreage includes about 25,000 
acres of double cropped wheat and soybeans. About 
40,000 acres is used for rotation hay and pasture, 
50,000 acres for wheat, 37,000 acres for corn, 134,000 
acres for soybeans, and 7,000 acres for grain sorghum. 

The acreage used for crops is gradually increasing, 
mainly because of the conversion of pasture to cropland. 
The acreage used for commercial, industrial, residential, 
and other nonagricultural purposes also is increasing, 
particularly in Clay County. About 80 percent of the land 
that is converted to urban uses is prime farmland or 
farmland of statewide importance. According to the 1975 
Census of Agriculture, more than 170,000 acres is used 
for nonagricultural purposes in the two counties. 

The main concerns in managing the soils in the coun- 
ties for crops and pasture are water erosion, wind ero- 
sion, fertility, tilth, and drainage. 

Water erosion is the major hazard on about 75 percent 
of the cropland and pasture in Clay and Ray Counties. It 
is a problem if the slope is more than 2 percent. There 
are two forms of erosion—sheet and gully. Sheet erosion 
is more damaging to crops than gully erosion. The foss 
of the surface layer results in lower fertility, lower avail- 
able water capacity, lower productivity, poorer tilth, a 
decreased infiltration rate, and higher energy require- 
ments for tillage. Also, the eroding sediment enters 
lakes, ponds, and streams and fills roadside ditches and 
drainage systems. Control of erosion is needed to mini- 
mize stream pollution and improve the water quality for 
domestic, municipal, and recreation uses and for wildlife. 

Crop rotations, winter cover crops, a permanent plant 
cover, conservation tillage, contour farming, contour 
stripcropping, grassed waterways, tile terrace outlets, ter- 
races, diversions, and grade stabilization structures help 
to control erosion on upland soils that are suitable for 
tillage. Crop rotations that include grasses and hay short- 
en the time that the soil is exposed to the erosion that is 
likely in cultivated areas. A permanent plant cover, such 
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as grasses and legumes grown for hay or pasture, can 
reduce soil loss to a negligible amount. 

A system of conservation tillage limits the extent to 
which the surface is disturbed and leaves crop residue 
on or near the surface. The crop residue increases the 
rate of water infiltration, improves tilth, and reduces the 
susceptibility to erosion. It helps to contro! erosion be- 
cause it protects the soil from the impact of raindrops. 
The greater the percentage of ground covered by crop 
residue, the more effective the erosion control. Examples 
of conservation tillage are no-till planting and methods of 
chiseling or disking that leave a protective amount of 
crop residue on the surface. No-till planting is very effec- 
tive on sloping soils, including many of the soils in the 
survey area. Special management is needed, especially 
in severely eroded areas. 

Contour farming and contour stripcropping are effec- 
tive in controlling erosion on gentle slopes. They are less 
effective on steep slopes. They are most effective on 
soils that have smooth, uniform slopes. Terraces and 
diversions intercept water as it travels downslope and 
thus help to control erosion. They are most effective on 
deep, well drained or moderately well drained soils that 
have uniform slopes. Grassed waterways, tile terrace 
outlets, and grade stabilization structures help to control 
gully erosion by disposing of excess water at a nonero- 
sive velocity. 

Wind erosion is a minor problem in the two counties. It 
occurs on sandy soils that are tilled in the fall or are not 
protected by a cover of planis or crop residue in winter 
or early in spring. It can be controlled by maintaining a 
permanent plant cover and by delaying tillage until just 
prior to planting. 

Soil fertility is a basic management concern affecting 
the productivity of all soils. Natural fertility commonly is 
high in Haynie, Lagonda, Leta, Macksburg, Nodaway, 
Sharpsburg, and other soils. On these soils, additions of 
a moderate amount of nitrogen, phosphate, potash, and 
calcium are needed. Additions of trace elements also 
may be needed. Natural fertility is medium or low in 
Armster, Booker, Greenton, Levasy, and Wabash soils. 
Heavy applications of fertilizer and lime are needed on 
these soils. Soil tests are needed to determine the kind 
and amount of lime and fertilizer that should be applied. 

Soil ti/th is an important factor affecting seedbed prep- 
aration, the germination of seeds, and the infiltration of 
water into the soil. Organic matter content has an impor- 
tant effect on tilth. The soils that are higher in content of 
organic matter can be tilled more easily than those in 
which the content is lower. The soils in areas where 
severe erosion has removed most of the topsoil and 
those in areas where frequent tillage has broken down 
the soil structure are subject to surface crusting. The 
crust hardens when dry. It reduces the rate of water 
infiltration and increases the rate of runoff. Returning 
crop residue to the soil helps maintain the organic matter 
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content, helps to prevent surface crusting, and keeps the 
soil porous. 

Soil drainage is a major management concern on 
about 90,000 acres in Clay and Ray Counties. It is a 
concern mainly on the flood plains along the major 
streams. Aholt, Booker, Leta, Levasy, Parkville, Wabash, 
Waldron, and Zook are examples of soils in these areas. 
Because of the slow or very slow permeability in these 


‘soils, the wetness damages crops in most years unless a 


surface drainage system is installed. 

Many different kinds of crops and grasses are suited 
to the soils and climatic conditions in the survey area. 
Soybeans are the main harvested crops. Corn and grain 
sorghum aiso are important row crops. Wheat is the 
dominant small grain. Oats, rye, and barley are suited to 
the area but are not widely grown. 

The important grasses and legumes grown for hay and 
pasture are fescue, orchardgrass, bromegrass, timothy, 
alfalfa, red clover, and lespedeza. Deep-rooted crops, 
such as alfalfa, are best suited to deep, well drained or 
moderately well drained soils, such as Armster, Knox, 
Ladoga, Sharpsburg, and Sibley soils, and to some of 
the soils in bottom land that are adequately drained. 

Native warm-season grasses can grow well in the 
survey area, but they currently are not widely grown. Big 
bluestem, indiangrass, and switchgrass are examples of 
plants that could be included in a grazing system. They 
produce forage during the hot, dry periods when many 
cool-season grasses are dormant. These periods are 
common in July and August. 

Apple and peach orchards are suited to the deep, well 
drained Knox and Sibley soils. Other crops that are not 
widely grown but have potential in the survey area are 
potatoes, vegetables, strawberries, and nursery crops. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of the arable soils also is 
shown in table 6. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also consid- 
ered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
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and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed be- 
cause the acreage of such crops is small. The local 
oftice of the Soil Conservation Service or of the Cooper- 
ative Extension Service can provide information about 
the management and productivity of the soils for those 
crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. Capabil- 
ity classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (76). 
Only class and subclass are used in this survey. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class IIt soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 
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Class VIII soils and miscellaneous areas have limita- 
tions that nearly preclude their use for commercial crop 
production. 

There are no class V or VIII soils in the survey area. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, or 5, 
to the class numeral, for example, lle. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by 
artificial drainage); and s shows that the soil is limited 
mainly because it is shallow, droughty, or stony. In class 
| there are no subclasses because the soils of this class 
have few limitations. 

The capability classification of the arable soils is given 
in the section “Detailed Soil Map Units” and in table 6. 


Woodland Management and Productivity 


James L. Robinson, forester, Soil Conservation Service, helped pre- 
pare this section. 


According to a 1972 survey, commercial forest makes 
up about 8 percent of Clay County and 10 percent of 
Ray County. Changes in land uses, caused mainly by 
urban pressure from the Kansas City metropolitan area, 
have decreased the forest cover. 

Most of the timber is in areas of the Knox-Sibley and 
Snead-Ladoga soil associations, which are described 
under the heading “General Soil Map Units.” These as- 
sociations are on uplands. The timber type in the up- 
lands is oak-hickory. The Knox soils typically have mod- 
erately high potential for commercial trees. The Snead 
soils have moderate or low potential. The north- and 
east-facing aspects have the highest potential. In most 
areas the potential production can be realized only if the 
woodland is improved. The common trees include white 
oak, black oak, northern red oak, hickory, and white ash. 
Quality black walnut may become part of the stands on 
the Knox soils. The lower quality sites, commonly associ- 
ated with the Snead soils, support more hickory, winged 
elm, hackberry, and post oak. 

On the Zook-Nodaway-Bremer and Leta-Haynie-Wal- 
dron associations, which are on bottom land, the forest 
cover is in fringe areas along rivers or streams. The soils 
in these areas are too wet for farming or are not protect- 
ed from flooding by a levee. The common trees are 
cottonwood, green ash, silver maple, boxelder, elms, and 
hackberry. These areas are highly productive timber 
sites. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each suitable soil. 
Soils assigned the same ordination symbol require the 
same general management and have about the same 
potential productivity. 
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The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter r indicates steep slopes; 
X, stoniness or rockiness; w, excessive water in or on the 
soil; f, toxic substances in the soil; d, restricted root 
depth; c, clay in the upper part of the soil; s, sandy 
texture; and 7, high content of coarse fragments in the 
soil profile. The letter o indicates that limitations or re- 
strictions are insignificant. If a soil has more than one 
limitation, the priority is as follows: r, x, w, t, d, ¢, $, and 
f. 

In table 7, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is s/ight if the 
expected soil loss is small, moderate if measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent exces- 
sive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ight indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or in equipment; and severe indicates a seasonal 
limitation, a need for special equipment or management, 
or a hazard in the use of equipment. 

Ratings of windthrow hazard are based on soil charac- 
teristics that affect the development of tree roots and 
the ability of the soil to hold trees firmly. A rating of s/ight 
indicates that few trees may be blown down by strong 
winds; moderate, that some trees will be blown down 
during periods of excessive soil wetness and strong 
winds; and severe, that many trees are blown down 
during periods of excessive soil wetness and moderate 
or strong winds. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade where 
there are openings in the tree canopy. The invading 
plants compete with native plants or planted seedlings. A 
rating of siight indicates little or no competition from 
other plants; moderate indicates that plant competition is 
expected to hinder the development of a fully stocked 
stand of desirable trees; severe indicates that plant com- 
petition is expected to prevent the establishment of a 
desirable stand unless the site is intensively prepared, 
weeded, or otherwise managed to control undesirable 
plants. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
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the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Commonly grown trees are 
those that woodland managers generally favor in inter- 
mediate or improvement cuttings. They are selected on 
the basis of growth rate, quality, value, and marketability. 

Trees to plant are those that are suited to the soils 
and to commercial wood production. 


Windbreaks and Environmental Plantings 


James L. Robinson, forester, Soil Conservation Service, helped pre- 
pare this section. 


Wind erosion is a hazard on the bottom land in Clay 
and Ray Counties. It depletes the soil resource and may 
damage crops. The hazard is most severe in areas of 
the Leta-Haynie-Waldron soil association, which is de- 
scribed under the heading “General Soil Map Units.” 
Field windbreaks can help to contro! wind erosion in 
these areas. 

Windbreaks that protect farmsteads from wind and 
blowing snow are needed most in areas of the Lagonda- 
Sharpsburg, Sharpsburg-Macksburg, Armster-Lagonda- 
Sharpsburg, and Grundy-Lagonda associations. Well 
planned windbreaks reduce the amount of energy 
needed to heat the home and protect livestock during 
the cold, windy winter months. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on measure- 
ments and observation of established plantings that have 
been given adequate care. They can be used as a guide 
in planning windbreaks and screens. Additional informa- 
tion on planning windbreaks and screens and planting 
and caring for trees and shrubs can be obtained from 
local offices of the Soil Conservation Service, the Mis- 
souri Department of Conservation, or the Cooperative 
Extension Service or from a commercial nursery. 
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Recreation 


Edward A. Gaskins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


The facility inventory part of the 1980 Statewide Com- 
prehensive Outdoor Recreation Plan (SCORP) indicates 
a total of 25,823 acres of recreational areas in Clay 
County and 757 acres in Ray County (73). Ownership of 
these areas is 22 percent Federal, 7 percent state, 36 
percent municipal, 5 percent school, 23 percent county, 
3 percent private, and 4 percent other. The facilities 
include water sports areas, marinas, golf courses, swim- 
ming areas, hunting and fishing areas, campgrounds, bi- 
cycle, horseback and hiking trails, game courts, nature 
study areas, archery and shooting ranges, skating areas, 
ballfields, picnic areas, playgrounds, horse arenas, inter- 
pretive centers, historical sites, fairgrounds, and wildlife 
viewing areas. The demand for recreational facilities is 
likely to increase because of a projected substantial in- 
crease in population in the survey area by 1990 (5). 

The new Smithville Lake provides a tremendous in- 
crease in opportunities for water-based recreation to the 
residents of this part of Missouri. Nearly 6,000 acres will 
be devoted to recreational development. The Smithville 
Lake dam, just 5 miles north of Kansas City, in an area 
of Clay County along the Little Platte River near Smith- 
ville, will create a 7,190-acre lake having 175 miles of 
shoreline. When filled to flood capacity, the lake will 
cover 10,000 acres and will extend 18 miles up the 
valley to Plattsburg. The project is planned to accommo- 
date 1,400,000 annual visitors and 11,500 people a day 
each weekend of the summer. 

The plan calls for six public parks connected with the 
reservoir. Four of the parks will be located in Clay 
County. The areas will provide more than 900 campsites, 
two organized group camps, swimming beaches, boat 
marinas, a lodge convention center, nature interpretive 
programs, golf courses, natural areas, visitor centers, 
picnic facilities, ballfields, and all types of water sports. 
Various aquatic habitat developments are planned to im- 
prove the lake’s fishery, and hunting will be allowed on 
all government-owned land, except for the areas posted 
for security and safety purposes. This project, when 
added to the existing recreational areas, should meet 
many of the recreation needs of the residents in the two 
counties. 

Watkins Mills State Park, which is more than 1,200 
acres in size, is the largest state-owned public recre- 
ational area in the two counties. Cooley Lake Wildlife 
Area, which is 868 acres in size, is second. An additional 
12 public areas are more than 100 acres in size, and 18 
are less than 100 acres. 

According to the 1974 NACD Nationwide Outdoor 
Recreation Inventory, 40 private and semiprivate com- 
mercial recreation enterprises serve the two counties 
(70). They include swimming clubs, day camps, golf 
courses, riding stables, church camps, a gun club, camp- 
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grounds, tennis courts, pay fishing lakes, and a very 
large amusement park. The Smithville Lake project 
should create new demands for selected recreational 
development that can be provided by the private sector. 

The soils of the survey area are rated in table 9 ac- 
cording to limitations that affect their suitability for recre- 
ation. The ratings are based on restrictive soil features, 
such as wetness, slope, and texture of the surface layer. 
Susceptibility to flooding is considered. Not considered in 
the ratings, but important in evaluating a site, are the 
location and accessibility of the area, the size and shape 
of the area and its scenic quality, vegetation, access to 
water, potential water impoundment sites, and access to 
public sewerlines. The capacity of the soil to absorb 
septic tank effluent and the ability of the soil to support 
vegetation are also important. Soils subject to flooding 
are limited for recreation use by the duration and intensi- 
ty of flooding and the season when flooding occurs. In 
planning recreation facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil prop- 
erties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that limita- 
tions can be overcome or alleviated by planning, design, 
or special maintenance. Severe means that soil proper- 
ties are unfavorable and that limitations can be offset 
only by costly soil reclamation, special design, intensive 
maintenance, limited use, or by a combination of these 
measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, interpreta- 
tions for septic tank absorption fields in table 12 and 
interpretations for dwellings without basements and for 
local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils 
have gentle slopes and are not wet or subject to flooding 
during the period of use. The surface has few or no 
stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
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surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock should be considered. 

Paths and trails tor hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be re- 
quired. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the sur- 
face. The suitability of the soil for tees or greens is not 
considered in rating the soils. 


Wildlife Habitat 


Edward A. Gaskins, biologist, Soil Conservation Service, helped pre- 
pare this section. 


Clay and Ray Counties are among the 12 counties that 
make up the Northwest Prairie Zoogeographic Region in 
Missouri (9). Prior to cultivation, about 65 percent of this 
region was prairie and 35 percent was woodland. In 
1981, about 35 percent of the acreage in the two coun- 
ties was classified as grassland and no significant prairie 
areas remained. About 36 percent of the acreage was 
cropland, 21 percent was wooded, and 8 percent was 
under urban development. The population of the two 
counties is growing and is likely to increase significantly 
by 1990 (5). Some of the problems affecting wildlife 
resources are the loss of the habitat base through the 
conversion to agriculture and urban uses, the enlarge- 
ment of fields, and the lack of suitable edge growth in 
the transitional zone between areas covered by different 
types of vegetation. 

Cooley Lake Wildlife Area and the land affected by the 
Smithville Lake project are the only public hunting lands 
in the survey area. The vast majority of wildlife habitat is 
controlled by the private landowner, and obtaining easy 
access for hunting is becoming more difficult as addition- 
al land is posted. The wildlife game species are primarily 
those that favor openland habitat. 

The songbird population is good to excellent in each 
of the soil associations described under the heading 
“General Soil Map Units.” The furbearer population is 
good. Raccoon, oppossum, muskrat, coyote, mink, 
beaver, gray fox, and striped skunk are the principal 
furbearers trapped in the survey area. A few prairie 
chickens and badgers remain in Ray County, even 
though their original grassland habitat is almost nonexist- 
ent. 

More than 50 percent of the Grundy-Lagonda, Arm- 
ster-Lagonda-Sharpsburg, Sharpsburg-Macksburg, La- 
gonda-Sharpsburg, Zook-Nodaway-Bremer, and Leta- 
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Haynie-Waldron associations is cropland or grassland. 
These associations provide the primary openland wildlife 
habitat in the two counties. Small tracts of timber, water- 
ways, hedgerows, fence rows, and other areas of woody 
or brushy cover within these associations provide the 
edge growth essential for the majority of openland wild- 
life species. These key habitat areas are fast disappear- 
ing in the parts of the counties intensively used for agri- 
cultural purposes or urban development. The loss of the 
plant cover extending into food-producing areas poses a 
serious threat to openland species. 

The quail population is fair and the rabbit population 
poor in the two counties. The dove population is fair or 
good. It is enhanced by migratory flights during the hunt- 
ing season in the fall. No ring-necked pheasants inhabit 
Clay County. A few are sighted each year in Ray County, 
but the population is: very small. 

About 55 percent of the Snead-Ladoga association 
and 35 percent of the Knox-Sibley association are 
wooded. These are the only associations in the survey 
area that have a major percentage of woodland cover. 
This woodland and the forest cover in the other associa- 
tions provide the primary habitat for the woodiand wildlife 
species in the two counties. Deer and turkey populations 
are good in Ray County and are increasing. In Clay 
County the deer population is fair and the turkey popula- 
tion poor. The available habitat in this county has 
reached the carrying capacity for these two species. The 
squirrel population is good to excellent throughout the 
two counties. The number of woodcock is low. Migratory 
flights add to this number each year. 

Wetland habitat is by far the most scarce of the three 
major types of wildlife habitat in the survey area. Only 
the Leta-Haynie-Waldron and Zook-Nodaway-Bremer as- 
sociations provide any wetland habitat. The soils in these 
associations are the prime bottom land soils in the 
survey area. Most have been drained and are intensively 
farmed. Much of the woodland is too wet for agricultural 
uses. The few remaining permanent wetlands are in the 
Mudhole and Jackass Bend areas and in the vicinity of 
Cooley and Sunshine Lakes. Good populations of snow, 
blue, and Canadian geese and ducks use the bottom 
land during periods of high water and the remaining 
areas of permanent wetland. The wood duck population 
is good in Ray County and poor or fair in Clay County. 

The survey area has about 141 miles of perennial 
streams (8). The Missouri, Crooked, Fishing, and Little 
Platte Rivers and Fishing, Williams, and Shoal Creeks 
provide public sport fisheries of one quality or another. 
The Missouri River is fished commercially for carp, carp- 
suckers, buffalo flathead, and channel catfish. Walleye, 
sauger, northern pike, paddlefish, crappie, and white 
bass are occasionally caught. Bluegill, pumpkinseed, and 
largemouth bass are caught in the other streams. 

The Ray County impoundment fishing for the public is 
available at the community lake near Richmond, the 
Lawson City Reservoir, and selected small watershed 
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lakes. In Clay County, the Park Board Lake and Watkins 
Mill State Park Lake offer access to the public. The new 
Smithville Lake project offers more than 7,000 acres of 
fishing water to the public. The principal impoundment 
species are largemouth bass, channel catfish, bluegill, 
crappie, and walleye. 

Recent estimates indicate about 7,000 farm ponds and 
small lakes in the survey area have been stocked with 
fish. These provide opportunities for limited public fishing 
if permission is obtained from the landowner. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate vegeta- 
tion, by maintaining the existing plant cover, or by pro- 
moting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for vari- 
ous kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining specif- 
ic elements of wildlife habitat; and in determining the 
intensity of management needed for each element of the 
habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or main- 
tained. Few or no limitations affect management, and 
satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for satis- 
factory results. A rating of poor ‘indicates that limitations 
are severe for the designated element or kind of habitat. 
Habitat can be created, improved, or maintained in most 
places, but management is difficult and must be inten- 
sive. A rating of very poor indicates that restrictions for 
the element or kind of habitat are very severe and that 
unsatisfactory results can be expected. Creating, improv- 
ing, or maintaining habitat is impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and fea- 
tures that affect the growth of grain and seed crops are 
depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface stoni- 
ness, and flood hazard. Soil temperature and soil mois- 
ture are also considerations. Examples of grain and seed 
crops are corn, wheat, oats, millet, soybeans, and grain 
sorghum. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
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of the root zone, texture of the surface soil, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
bluegrass, switchgrass, orchardgrass, indiangrass, 
clover, alfalfa, trefoil, and crownvetch. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds. Soil proper- 
ties and features that affect the growth of these plants 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, surface stoniness, and 
flood hazard. Soil temperature and soil moisture are also 
considerations. Examples of wild herbaceous plants are 
bluestem, goldenrod, beggarweed, pokeweed, foxtail, 
croton, and partridge pea. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of hard- 
wood trees and shrubs are depth of the root zone, avail- 
able water capacity, and wetness. Examples of these 
plants are oak, poplar, cherry, sweetgum, apple, haw- 
thorn, dogwood, hickory, blackberry, wild plum, sumac, 
persimmon, and sassafras. Examples of fruit-producing 
shrubs that are suitable for planting on soils rated good 
are autumn-olive, crabapple, Amur honeysuckle, and ha- 
zelnut. 

Coniferous plants furnish winter cover, browse, and 
seeds. Soil properties and features that affect the growth 
of coniferous trees, shrubs, and ground cover are depth 
of the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites. Submerged 
or floating aquatic plants are excluded. Soil properties 
and features affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, cutgrass, cattail, rushes, 
sedges, and buttonbush. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control struc- 
tures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The havitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openiand wildlife consists of cropland, pas- 
ture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail, red fox, woodchuck, and mourning dove. 
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Habitat for woodland wildlife consists of areas of de- 
ciduous plants or coniferous plants or both and associat- 
ed grasses, legumes, and wild herbaceous plants. Wild- 
life attracted to these areas include wild turkey, ruffed 
grouse, woodcock, thrushes, woodpeckers, squirrels, 
gray fox, raccoon, and deer. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife at- 
tracted to such areas are ducks, geese, herons, muskrat, 
mink, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water man- 
agement. Soils are rated for various uses, and the most 
limiting features are identified. The ratings are given in 
the following tables: Building site development, Sanitary 
facilities, Construction materials, and Water manage- 
ment. The ratings are based on observed performance 
of the soils and on the estimated data and test data in 
the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and construc- 
tion. The information, however, has limitations. For ex- 
ample, estimates and other data generally apply only to 
that part of the soil within a depth of 5 or 6 feet. Be- 
cause of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not elimi- 
nate the need for onsite investigation of the soils or for 
testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this sec- 
tion. Local ordinances and regulations need to be con- 
sidered in planning, in site selection, and in design. 

Soil properties, site features, and observed perform- 
ance were considered in determining the ratings in this 
section. During the fieldwork for this soil survey, determi- 
nations were made about grain-size distribution, liquid 
limit, plasticity index, soil reaction, depth to bedrock, 
hardness of bedrock within 5 to 6 feet of the surface, 
soil wetness, depth to a seasonal high water table, 
slope, likelinood of flooding, natural soil structure aggre- 
gation, and soil density. Data were collected about kinds 
of clay minerals, mineralogy of the sand and silt frac- 
tions, and the kind of adsorbed cations. Estimates were 
made for erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to (1) evaluate the po- 
tential of areas for residential, commercial, industrial, and 
recreation uses; (2) make preliminary estimates of con- 
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struction conditions; (3) evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the per- 
formance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and with- 
out basements, small commercial buildings, local roads 
and streets, and lawns and landscaping. The limitations 
are considered s/ight if soil properties and site features 
are generally favorable for the indicated use and limita- 
tions are minor and easily overcome; moderate if soil 
properties or site features are not favorable for the indi- 
cated use and special planning, design, or maintenance 
is needed to overcome or minimize the limitations; and 
severe if soil properties or site features are so unfavor- 
able or so difficult to overcome that special design, sig- 
nificant increases in construction costs, and possibly in- 
creased maintenance are required. Special feasibility 
studies may be required where the soil limitations are 
severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The rat- 
ings are based on soil properties, site features, and ob- 
served performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to bed- 
rock or a very firm dense layer, stone content, soil tex- 
ture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are struc- 
tures built on shallow foundations on undisturbed soil. 
The load limit is the same as that for single-family dwell- 
ings no higher than three stories. Ratings are made for 
small commercial buildings without basements, for dwell- 
ings with basements, and for dwellings without base- 
ments. The ratings are based on soil properties, site 
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features, and observed performance of the soils. A high 
water table, flooding, and shrink-swell potential can 
cause the movement of footings. A high water table, 
depth to bedrock, large stones, and flooding affect the 
ease of excavation and construction. Landscaping and 
grading that require cuts and fills of more than 5 to 6 
feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally limit- 
ed to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the engineer- 
ing classification of the soil), shrink-swell potential, frost 
action potential, and depth to a high water table affect 
the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, the avail- 
able water capacity in the upper 40 inches, and the 
content of salts, sodium, and sulfidic materials affect 
plant growth. Flooding, wetness, slope, stoniness, and 
the amount of sand, clay, or organic matter in the sur- 
face layer affect trafficability after vegetation is estab- 
lished. 


Sanitary Facilities 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so diffi- 
cult to overcome that special design, significant in- 
creases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site fea- 
tures are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
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properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which efflu- 
ent from a septic tank is distributed into the soil through 
subsurface tiles or perforated pipe. Only that part of the 
soil between depths of 24 and 72 inches is evaluated. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Permeability, a 
high water table, depth to bedrock, and flooding affect 
absorption of the effluent. Large stones and bedrock 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of com- 
pacted soil. Lagoons generally are designed to hold the 
sewage within a depth of 2 to 5 feet. Nearly impervious 
soil material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of organ- 
ic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is dis- 
posed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 
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Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, soil reaction, and content of salts and 
sodium affect trench type landfills. Unless otherwise 
stated, the ratings apply only to that part of the soil 
within a depth of about 6 feet. For deeper trenches, a 
limitation rated slight or moderate may not be valid. 
Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to wind ero- 
sion. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the sur- 
face layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, of poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil proper- 
ties and site features that affect the removal of the soil 
and its use as construction material. Normal compaction, 
minor processing, and other standard construction prac- 
tices are assumed. Each soil is evaluated to a depth of 5 
or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index proper- 
ties provides detailed information about each soil layer. 
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This information can help determine the suitability of 
each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering classifi- 
cation of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. Specifica- 
tions for each use vary widely. In table 13, only the 
probability of finding material in suitable quantity is evalu- 
ated. The suitability of the material for specific purposes 
is not evaluated, nor are factors that affect excavation of 
the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the thick- 
ness of suitable material, and the content of rock frag- 
ments. Kinds of rock, acidity, and stratification are given 
in the soil series descriptions. Gradation of grain sizes is 
given in the table on engineering index properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic materia! and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
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texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and cob- 
bles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an appre- 
ciable amount of gravel, stones, or soluble salts, or soils 
that have slopes of 8 to 15 percent. The soils are not so 
wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The limi- 
tations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; mod- 
erate if soil properties or site features are not favorable 
for the indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that spe- 
cial design, significant increase in construction costs, 
and possibly increased maintenance are required. 

This table also gives for each soil the restrictive fea- 
tures that affect drainage, irrigation, terraces and diver- 
sions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have low seep- 
age potential in the upper 60 inches. The seepage po- 
tential is determined by the permeability of the soil and 
the depth to fractured bedrock or other permeable mate- 
rial. Excessive slope can affect the storage capacity of 
the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, con- 
structed to impound water or to protect land against 
averflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
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feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to de- 
termine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable com- 
paction characteristics. Unfavorable features include less 
than 5 feet of suitable material and a high content of 
stones or boulders, organic matter, or salts or sodium. A 
high water table affects the amount of usable material. It 
also affects trafficability. 

Drainage is the removal of excess surface and subsur- 
face water from the soil. How easily and effectively the 
soil is drained depends on the depth to bedrock or to 
other layers that affect the rate of water movement; 
permeability; depth to a high water table or depth of 
standing water if the soil is subject to ponding; slope; 
susceptibility to flooding; and potential frost action. Exca- 
vating and grading and the stability of ditchbanks are 
affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to sup- 
plement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, ero- 
sion hazard, and slope. The construction of a system is 
affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone and soil reaction. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to reduce erosion and conserve moisture by inter- 
cepting runoff. Slope, wetness, large stones, and depth 
to bedrock or to a cemented pan affect the construction 
of terraces and diversions. A restricted rooting depth, a 
severe hazard of wind or water erosion, an excessively 
coarse texture, and restricted permeability adversely 
affect maintenance. 

Grassed waterways are natural or constructed chan- 
nels, generally broad and shallow, that conduct surface 
water to outlets at a nonerosive velocity. Large stones, 
wetness, slope, and depth to bedrock affect the con- 
struction of grassed waterways. A hazard of wind ero- 
sion, low available water capacity, restricted rooting 
depth, toxic substances such as salts or sodium, and 
restricted permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some bench- 
mark soils. Established standard procedures are fol- 
lowed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and compac- 
tion characteristics. 

Estimates of soil properties are based on field exami- 
nations, on laboratory tests of samples from the survey 
area, and on laboratory tests of samples of similar soils 
in nearby areas. Tests verify field observations, verify 
properties that cannot be estimated accurately by field 
observation, and help characterize key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 15 gives estimates of the engineering classifica- 
tion and of the range of index properties for the major 
layers of each soil in the survey area. Most soils have 
hae of contrasting properties within the upper 5 or 6 
eet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under “Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. ‘‘Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.”’ Textural terms 
are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 


adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter and according to 
plasticity index, liquid limit, and organic matter content. 
Sandy and gravelly soils are identified as GW, GP, GM, 
GC, SW, SP, SM, and SC; silty and clayey soils as ML, 
CL, OL, MH, CH, and OH; and highly organic soils as PT. 
Soils exhibiting engineering properties of two groups can 
have a dual classification, for example, SP-SM. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance (fig. 11). In this system, the fraction of a 
mineral soil that is less than 3 inches in diameter is 
classified in one of seven groups from A-1 through A-7 
on the basis of grain-size distribution, liquid limit, and 
plasticity index. Soils in group A-1 are coarse grained 
and low in content of fines (silt and clay). At the other 
extreme, soils in group A-7 are fine grained. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional refine- 
ment, the suitability of a soil as subgrade material can be 
indicated by a group index number. Group index num- 
bers range from 0 for the best subgrade material to 20 
or higher for the poorest. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on labora- 
tory tests of soils sampled in the survey area and in 
nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) indi- 
cate the plasticity characteristics of a soil. The estimates 
are based on test data from the survey area or from 
nearby areas and on field examination. 
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Soil Survey 


Figure 11.—Slippage along a roadway in an area where Knox soils were used as fill material. 


Physical and Chemical Properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 


given for the major layers of each soil in the survey area. 


The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
properties. The amount and kind of clay in a soil also 
affect tillage and earthmoving operations. 


Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is ex- 
pressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, avail- 
able water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, par- 
ticularly structure, porosity, and texture. Permeability is 


Clay and Ray Counties, Missouri 


considered in the design of soil drainage systems, septic 
tank absorption fields, and construction where the rate of 
water movement under saturated conditions affects be- 
havior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most impor- 
tant properties are the content of organic matter, soil 
texture, bulk density, and soil structure. Available water 
capacity is an important factor in the choice of plants or 
crops to be grown and in the design and management of 
irrigation systems. Available water capacity is not an 
estimate of the quantity of water actually available to 
plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory anal- 
yses. Soil reaction is important in selecting crops and 
other plants, in evaluating soil amendments for fertility 
and stabilization, and in determining the risk of corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of undis- 
turbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on measure- 
ments of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to build- 
ings, roads, and other structures. Special design is often 
needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture con- 
tent is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 millime- 
ters in diameter. The classes are /ow, a change of less 
than 3 percent; moderate, 3 to 6 percent; and Aigh, more 
than 6 percent. Very high, greater than 9 percent, is 
sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
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The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum aver- 
age annual rate of soil erosion by wind or water that can 
occur without affecting crop productivity over a sustained 
period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind ero- 
sion in cultivated areas. The groups indicate the suscep- 
tibility of soil to wind erosion and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind ero- 
sion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
foams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible. Crops can be grown 
if intensive measures to control wind erosion are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 16, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil materi- 
al that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 
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Soil and Water Features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped ac- 
cording to the intake of water when the soils are thor- 
oughly wet and receive precipitation from long-duration 
storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or grav- 
elly sands. These soils have a high rate of water trans- 
mission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

In table 17, some soils are assigned to two hydrologic 
groups. The first letter is for drained areas, and the 
second is for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from adja- 
cent slopes. Water standing for short periods after rain- 
fall or snowmelt is not considered flooding, nor is water 
in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possi- 
ble under unusual weather conditions; common that it is 
likely under normal conditions; occasional that it occurs, 
on the average, once or less in 2 years; and frequent 
that it occurs, on the average, more than once in 2 
years. Duration is expressed as very brief it less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
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May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil pro- 
file, namely thin strata of gravel, sand, silt, or clay depos- 
ited by floodwater; irregular decrease in organic matter 
content with increasing depth; and absence of distinctive 
horizons that form in soils that are not subject to flood- 
ing. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that delin- 
eate flood-prone areas at specific flood frequency levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a saturat- 
ed zone, namely grayish colors or mottles in the soil. 
Indicated in table 17 are the depth to the seasonal high 
water table; the kind of water table—that is, perched or 
apparent; and the months of the year that the water 
table commonly is high. A water table that is seasonally 
high for less than 1 month is not indicated in table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is speci- 
fied as either soft or hard. If the rock is soft or fractured, 
excavations can be made with trenching machines, 
backhoes, or small rippers. If the rock is hard or mas- 
sive, blasting or special equipment generally is needed 
for excavation. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formatiori of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the freez- 
ing zone of the soil. Temperature, texture, density, per- 
meability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
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susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of corro- 
sion of uncoated steel is related to such factors as soil 
moisture, particle-size distribution, acidity, and electrical 
conductivity of the soil. The rate of corrosion of concrete 
is based mainly on the sulfate and sodium content, tex- 
ture, moisture content, and acidity of the soil. Special 
site examination and design may be needed if the com- 
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bination of factors creates a severe corrosion environ- 
ment. The steel in installations that intersect soil bound- 
aries or soil layers is more susceptible to corrosion than 
steel in installations that are entirely within one kind of 
soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (77). Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. Clas- 
sification is based on soil properties observed in the field 
or inferred from those observations or from laboratory 
measurements. Table 18 shows the classification of the 
soils in the survey area. The categories are defined in 
the following paragraphs. 

ORDER. Ten soil orders are recognized. The differ- 
ences among orders reflect the dominant soil-forming 
processes and the degree of soil formation. Each order 
is identified by a word ending in so/. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders pri- 
marily on the basis of properties that influence soil gene- 
sis and are important to plant growth or properties that 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ud, meaning humid, plus o//, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of development of pedogenic hori- 
zons; soil moisture and temperature regimes; and base 
status. Each great group is identified by the name of a 
suborder and by a prefix that indicates a property of the 
soil. An example is Argiudolls (Arg/, meaning clay accu- 
mulation, plus udo//, the suborder of the Mollisols that 
have a udic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are transi- 
tions to other orders, suborders, or great groups. Extra- 
grades have some properties that are not representative 
of the great group but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that 
typifies the great group. An example is Typic Argiudolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the prop- 
erties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup preceded by terms that indicate soil properties. 
An example is fine-silty, mixed, mesic Typic Argiudolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is com- 
pared with similar soils and with nearby soils of other 
series. A pedon, a small three-dimensional area of soil, 
that is typical of the series in the survey area is de- 
scribed. The detailed description of each soil horizon 
follows standards in the Soi! Survey Manual (15). Many 
of the technical terms used in the descriptions are de- 
fined in Soi! Taxonomy (17). Uniess otherwise stated, 
colors in the descriptions are for moist soil. Following the 
pedon description is the range of important characteris- 
tics of the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Aholt Series 


The Aholt series consists of deep, very poorly drained, 
very slowly permeable soils on low terraces and flood 
plains. These soils formed in calcareous, clayey alluvium. 
Slopes range from 0 to 2 percent. 

Aholt soils are similar to Booker soils and commonly 
are adjacent to the Cotter, Levasy, and Norborne soils. 
They are slightly lower on the landscape than the adja- 
cent soils. Booker soils are not calcareous. Cotter and 
Norborne soils contain less clay than the Aholt soils. 
They are well drained. Levasy soils are underlain by 
loamy material at a depth of 20 to 38 inches. 
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Typical pedon of Aholt clay, 660 feet east and 1,980 
feet south of the northwest corner of sec. 35, T. 52 N., 
R. 26 W., Ray County: 


Ap—0 to 6 inches; black (10YR 2/1) clay, very dark gray 
(10YR 3/1) dry; strong fine and very fine granular 
structure; very firm; many fine roots; slightly effer- 
vescent; neutral; abrupt smooth boundary. 

Bgi—6 to 14 inches; black (10YR 2/1) clay, dark gray 
(N 4/0) dry; few fine distinct brown (10YR 4/3) mot- 
tles; strong very fine angular and subangular blocky 
structure; very firm; common fine roots; shiny pres- 
sure faces; slightly effervescent; mildly alkaline; 
gradual smooth boundary. 

Bg2—14 to 22 inches; very dark gray (10YR 3/1) clay; 
few fine distinct dark grayish brown (2.5Y 4/2) and 
brown (10YR 4/3) mottles; moderate medium angu- 
lar and subangular blocky structure; very firm; few 
fine roots; few very fine calcium carbonate concre- 
tions; shiny pressure faces; strongly effervescent; 
mildly alkaline; gradual smooth boundary. 

Bg3—22 to 34 inches; gray (5Y 5/1) clay; common fine 
distinct dark grayish brown (2.5Y 4/2) and common 
fine prominent olive brown (2.5Y 4/4) mottles; mod- 
erate medium angular and subangular blocky struc- 
ture; very firm; few fine calcium carbonate concre- 
tions; shiny pressure faces; strongly effervescent; 
mildly alkaline; gradual smooth boundary. 

Bg4—34 to 46 inches; mixed gray (SY 5/1) and dark 
gray (5Y 4/1) clay; common fine distinct olive brown 
(2.5Y 4/4) mottles; weak coarse subangular blocky 
structure; very firm; few fine calcium carbonate con- 
cretions; shiny pressure faces; strongly effervescent; 
mildly alkaline; clear smooth boundary. 

Cg1—46 to 58 inches; gray (5Y 5/1) and (5Y 6/1) silty 
clay loam; common medium prominent light olive 
brown (2.5Y 5/4) mottles; massive; firm; strongly 
effervescent; mildly alkaline; gradual smooth bound- 
ary. 

Cg2—58 to 66 inches; mottled gray (10YR 5/1) and 
yellowish brown ({0YR 5/6) silty clay loam; massive; 
firm; strongly effervescent; mildly alkaline. 


The thickness of the solum ranges from 45 to 70 
inches. The mollic epipedon is 10 to 30 inches thick and 
includes the upper part of the Bg horizon. The soils are 
calcareous throughout the control section and range 
from neutral to moderately alkaline throughout. 

The Ap horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. It typically is clay, but the range 
includes silty clay. The Bg horizon has hue of 2.5Y or 5Y 
or is neutral in hue. It has value of 2 to 6 and chroma of 
0 to 2. Distinct yellowish brown and grayish mottles are 
below the Ap horizon. 
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Armster Series 


The Armster series consists of deep, moderately well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in a thin layer of loess or pedisedi- 
ment and in the underlying Late Sangamon glacial till. 
Slopes range from 5 to 20 percent. 

Armster soils are similar to Ladoga soils and common- 
ly are adjacent to Greenton, Ladoga, and Snead soils. 
Greenton and Ladoga soils contain less sand throughout 
than the Armster soils. Also, Greenton soils are on lower 
side slopes. Snead soils are moderately deep over bed- 
rock. They are on side slopes below the Armster soils. 

Typical pedon of Armster loam, 5 to 9 percent slopes, 
eroded, 2,375 feet south and 35 feet west of the north- 
east corner of sec. 22, T. 54 N., R. 29 W., Ray County: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate fine 
granular structure; friable; many fine roots; slightly 
acid; abrupt smooth boundary. 

BA—6 to 12 inches; brown (7.5YR 4/4) clay loam; mixed 
with some very dark grayish brown ({0YR 3/2) in 
the top 2 inches; weak very fine subangular blocky 
structure; friable; many fine roots; few pebbles at the 
bottom of the horizon; medium acid; clear smooth 
boundary. 

2Bti—12 to 22 inches; brown (7.5YR 4/4) clay loam; 
common medium distinct reddish brown (5YR 4/4) 
mottles; strong fine subangular blocky structure; 
firm; common fine roots; few distinct dark reddish 
brown (5YR 3/4) clay films on faces of peds; very 
strongly acid; clear smooth boundary. 

2Bt2—22 to 31 inches; brown (7.5YR 4/4) sandy clay; 
common medium distinct reddish brown (5YR 4/4) 
and common fine distinct yellowish brown (10YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture: firm; few fine roots; few distinct dark reddish 
brown (5YR 3/4) clay films on faces of peds; very 
strongly acid; clear smooth boundary. 

2Bt3—31 to 41 inches; dark yellowish brown (10YR 4/4) 
sandy clay; common medium distinct strong brown 
(7.5YR 4/6) and common large distinct grayish 
brown (10YR 5/2) mottles; moderate medium su- 
bangular blocky structure; firm; few fine roots; few 
faint clay films on faces of peds; strongly acid; grad- 
ual smooth boundary. 

2Bt4—41 to 52 inches; yellowish brown (10YR 5/4) 
sandy clay loam; common medium distinct strong 
brown (7.5YR 4/6) and common large distinct gray- 
ish brown (10YR 5/2) mottles; weak medium suban- 
gular blocky structure; firm; few fine roots; few faint 
clay films on faces of peds; strongly acid; clear 
smooth boundary. 

2C—52 to 60 inches; mixed yellowish brown (10YR 5/4), 
grayish brown (10YR 5/2), and strong brown (7.5YR 
4/6) sandy clay loam; massive; firm; few fine roots; 
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few black stains of iron and manganese oxides; 
strongly acid. 


The thickness of the solum ranges from 40 to about 
90 inches. Reaction is very strongly acid to neutral 
throughout the profile. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
or 3, and chroma of 1 to 3. It commonly is loam, but it is 
silt loam in some areas and is clay loam in some eroded 
areas. The Bt horizon is clay loam, sandy clay, sandy 
clay loam, or clay. It has hue of 10YR to 5YR. It has 
value of 4 to 6 and chroma of 4 or 6 in the upper part 
and value of 5 or 6 and chroma of 4 to 8 in the lower 
part. The upper part of the argillic horizon has hue of 
5YR or redder either in the matrix or in the mottles. 

Armster clay loam, 5 to 9 percent slopes, severely 
eroded, and Armster clay loam, 9 to 20 percent slopes, 
severely eroded, have a lighter colored surface layer 
than is definitive for the series. This difference, however, 
does not significantly affect the use or management of 
the soils. 


Booker Series 


The Booker series consists of deep, very poorly 
drained, very slowly permeable soils on low terraces and 
flood plains. These soils formed in clayey alluvium. 
Slopes range from 0 to 2 percent. 

Booker soils are similar to Aholt soils and commonly 
are adjacent to Cotter, Levasy, and Norborne soils. Aholt 
soils are calcareous. Cotter and Norborne soils are well 
drained, and are higher on the landscape than the 
Booker soils. Also, they are less clayey. Levasy soils are 
underlain by loamy material at a depth of 20 to 38 
inches. They are slightly higher on the landscape than 
the Booker soils. 

Typical pedon of Booker silty clay, 120 feet south and 
150 feet west of the northeast corner of sec. 36, T. 52 
N., R. 27 W., Ray County: 


Ap1—O to 2 inches; black (10YR 2/1) silty clay, gray 
(10YR 5/1) dry; moderate fine granular structure; 
very firm; neutral; abrupt smooth boundary. 

Ap2—2 to 9 inches; very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; moderate fine subangular 
and angular blocky structure; very firm; common fine 
roots; neutral; abrupt smooth boundary. 

AB—9 to 19 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky structure; very firm; common fine roots; shiny 
ped surfaces; slightly acid; gradual smooth bounda- 


ry. 

Bg1—19 to 28 inches; very dark gray (10YR 3/1) clay, 
dark gray (10YR 4/1) dry; few fine distinct dark 
yellowish brown (10YR 4/4) mottles; moderate 
medium subangular and angular blocky structure; 
very firm; few fine roots; few small round concre- 
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tions of iron and manganese oxides; shiny ped sur- 
faces; medium acid; gradual smooth boundary. 

Bg2—28 to 36 inches; very dark grayish brown (2.5Y 
3/2) clay, grayish brown (10YR 5/2) dry; common 
fine distinct dark yellowish brown (10YR 4/4) mot- 
tles; weak medium subangular and angular blocky 
structure; very firm; few small round concretions of 
iron and manganese oxides; shiny ped surfaces; 
medium acid; gradual smooth boundary. 

Cg1i—36 to 42 inches; dark grayish brown (2.5Y 4/2) 
clay; few fine and medium faint very dark grayish 
brown (2.5Y 3/2) mottles; massive; very firm; few 
small round concretions of iron and manganese 
oxides; slightly acid; gradual smooth boundary. 

Cg2—42 to 60 inches; gray (5Y 5/1) clay; few fine and 
medium distinct very dark grayish brown (2.5Y 3/2) 
mottles; massive; very firm; few fine concretions of 
iron and manganese oxides; slightly acid. 


The thickness of the solum ranges from 30 to more 
than 60 inches. The 10- to 40-inch control section is 
neutral to medium acid. 

The Ap horizon has hue of 10YR to 5Y or is neutral in 
hue. It has value of 2 or 3 and chroma of 0 to 2. It 
typically is silty clay, but the range includes clay. The B 
horizon has hue of 10YR to 5Y or is neutral in hue. It 
has value of 3 or less and chroma of 2 or less. Distinct 
mottles with hue of 10YR or 2.5Y, value of 3 to 5, and 
chroma of 2 to 8 are below a depth of 18 inches. The 
average clay content in the 10- to 40-inch control sec- 
tion is more than 60 percent. The C horizon has hue of 
10YR to 5Y or is neutral in hue. It has value of 4 to 6 
and chroma of 2 or less. 


Bremer Series 


The Bremer series consists of deep, poorly drained, 
moderately slowly permeable soils on stream terraces. 
These soils formed in silty alluvium. Slopes range from 0 
to 2 percent. 

Bremer soils are similar to Sampsel soils and com- 
monly are adjacent to Colo, Nodaway, and Wiota soils. 
Colo soils have a cumulic mollic epipedon and do not 
have an argillic horizon. They are on first bottoms. 
Nodaway soils are browner than the Bremer soils, con- 
tain less clay, and do not have an argillic horizon. They 
are on first bottoms. Sampsel soils have a mollic epipe- 
don that is less than 20 inches thick and contain more 
clay in the B horizon than the Bremer soils. Wiota soils 
contain less clay in the argillic horizon than the Bremer 
soils. They are in areas between the Bremer soils and 
the flood plains. 

Typical pedon of Bremer silt loam, 200 feet east and 
100 feet north of the southwest corner of sec. 22, T. 52 
N., R. 28 W., Ray County: 
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Ap—0 to 6 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; friable; 
many fine roots; neutral; abrupt smooth boundary. 

A—6 to 14 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate medium granular 
structure; firm; many fine roots; slightly acid; clear 
smooth boundary. 

Bt—14 to 25 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; few medium faint dark 
gray (10YR 4/1) mottles; moderate medium suban- 
gular blocky structure; firm; common fine roots; few 
faint clay films on faces of some peds; slightly acid; 
clear smooth boundary. 

Btg—25 to 38 inches; dark gray (10YR 4/1) silty clay 
loam; common medium distinct dark grayish brown 
(2.5Y 4/2) and prominent olive brown (2.5Y 4/4) 
mottles; moderate medium subangular blocky struc- 
ture; firm; few fine roots; common distinct clay films 
on faces of peds; slightly acid; gradual smooth 
boundary. 

BCg—38 to 50 inches; gray (10YR 5/1) silty clay loam; 
common medium prominent yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky struc- 
ture; firm; common distinct clay films on faces of 
peds; slightly acid; gradual smooth boundary. 

Cg—50 to 60 inches; gray (10YR 5/1 and 6/1) silty clay 
loam; few medium prominent yellowish brown (10YR 
5/6) mottles; massive; firm; slightly acid. 


The thickness of the solum ranges from 40 to 60 
inches. The mollic epipedon ranges from 24 to 36 inches 
in thickness. The soils are dominantly slightly acid or 
medium acid throughout. 

The A horizon is black (10YR 2/1) or very dark gray 
(N 3/0). {t is 14 to 24 inches thick. The Bt horizon has 
hue of 10YR to 5Y. It has value of 3 in the upper part 
and value to 4 or 5 in the lower part. The BC horizon 
and the upper part of the C horizon have hue of 10YR to 
5Y, value of 4 or 5, and chroma of 1. 


Colo Series 


The Colo series consists of deep, poorly drained, mod- 
erately permeable soils on narrow flood plains. These 
soils formed in deep, silty alluvium. Slopes range from 0 
to 2 percent. 

Colo soils are similar to Zook soils and commonly are 
adjacent to Armster, Nodaway, and Zook soils. Armster 
soils are moderately well drained and are on uplands. 
Nodaway soils are browner than the Colo soils and con- 
tain less clay. They are in areas between the Colo soils 
and the stream channels. Zook soils have a higher con- 
tent of clay than the Colo soils. 

Typical pedon of Colo silty clay loam, 396 feet west 
and 330 feet south of the northeast corner of sec. 1, T. 
52 .N., R. 26 W., Ray County: 
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Ap—0 to 6 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; friable; few fine roots; medium acid; abrupt 
smooth boundary. 

A1—6 to 17 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure parting to weak fine granular; firm; 
few fine roots; slightly acid; gradual smooth bounda- 


ry. 

A2—17 to 28 inches; very dark gray (10YR 3/1) silty clay 
loam, gray (10YR 5/1) dry; weak fine subangular 
blocky structure; firm; few fine roots; slightly acid; 
gradual smooth boundary. 

Bw—28 to 48 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; few fine faint dark 
gray (10YR 4/1) mottles; weak fine subangular 
blocky structure; firm; neutral; gradual smooth 
boundary. 

Cg—48 to 60 inches; very dark gray (10YR 3/1) silty 
clay loam; few fine faint dark gray (10YR 4/1) mot- 
tles; weak very fine subangular blocky structure; 
firm; few dark grayish brown (10YR 4/2) silt coatings 
between peds; neutral. 


The solum ranges from 36 to 54 inches in thickness. 
The mollic epipedon is 36 or more inches thick. Reaction 
is neutral or slightly acid below a depth of 12 inches. 

The A horizon has hue of 10YR or 5Y, value of 2 or 3, 
and chroma of 0 or 1. It is silty clay loam in which the 
content of clay ranges from 27 to 35 percent. Strong 
brown and yellowish brown mottles are below a depth of 
24 inches in some pedons. 


Cotter Series 


The Cotter series consists of deep, well drained, mod- 
erately permeable soils on the flood plains along the 
Missouri River. These soils formed in silty alluvium. 
Slopes range from 0 to 2 percent. 

Cotter soils commonly are adjacent to Leta, Norborne, 
and Waldron soils. Leta soils are clayey in the upper part 
and loamy in the lower part. They are slightly lower on 
the landscape than the Cotter soils. Norborne soils con- 
tain more sand than the Cotter soils. Their positions on 
the landscape are similar to those of the Cotter soils. 
Waldron soils are fine textured. They are slightly lower 
on the landscape than the Cotter soils. 

Typical pedon of Cotter silt loam, 150 feet east and 
2,650 feet north of the southwest corner of sec. 11, T. 
51N., R. 27 W., Ray County: 


Ap—0 to 8 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; weak very fine granular struc- 
ture; friable; many fine roots; slightly acid; abrupt 
smooth boundary. 

A—8 to 20 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
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ture; friable; few fine roots; slightly acid; clear 
smooth boundary. 

Bti—20 to 30 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; moderate fine subangular blocky structure; fri- 
able; few fine roots; few faint clay films on faces of 
peds; medium acid; clear smooth boundary. 

Bt2—30 to 40 inches; brown (10YR 4/3) silt loam; weak 
fine subangular blocky structure; friable; few fine 
roots; dark brown (10YR 3/3) coatings and clay 
films on faces of peds; strongly acid; clear smooth 
boundary. 

C1—40 to 53 inches; brown (10YR 4/3) silt loam; mas- 
sive; friable; few fine roots; medium acid; gradual 
smooth boundary. 

C2—53 to 60 inches; yellowish brown (10YR 5/4) silt 
loam that has thin lenses of silty clay loam; few fine 
distinct grayish brown (10YR 5/2) mottles; massive; 
friable; few fine roots; medium acid. 


The thickness of the solum ranges from 40 to 60 
inches or more. The thickness of the mollic epipedon 
ranges from 24 to 36 inches. Reaction ranges from 
mildly alkaline to strongly acid throughout the profile. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The part of the B horizon that is 
included in the mollic epipedon has hue of 10YR, value 
of 2 or 3, and chroma of 1 to 3. The part of the B 
horizon below the mollic epipedon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. This horizon is silt 
loam or silty clay loam. The C horizon is stratified. It has 
hue cf 10YR, value of 4 to 6, and chroma of 2 to 4. 
Some pedons have mottles below a depth of 48 inches. 


Dockery Series 


The Dockery series consists of deep, somewhat poorly 
drained, moderately permeable soils on flood plains. 
These soils formed in silty alluvium. Slopes range from 0 
to 2 percent. 

Dockery soils commonly are adjacent to Knox, Leta, 
and Modale soils. Knox soils have an argillic horizon. 
They are on uplands above the Dockery soils. Leta soils 
are clayey in the upper part. They are slightly lower on 
the landscape than the Dockery soils. Modale soils con- 
tain more sand in the upper part and more clay in the 
lower part than the Dockery soils. Also, they are slightly 
lower on the landscape. 

Typical pedon of Dockery silt loam, 2,490 feet south 
and 1,250 feet east of the northwest corner of sec. 17, 
T. 51.N., R. 27 W., Ray County: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium and fine granular structure; friable; common 
fine roots; neutral; abrupt smooth boundary. 

C1—8 to 14 inches; very dark grayish brown (10YR 3/2) 
and grayish brown (2.5Y 5/2) silt loam; appears 
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massive but has weak bedding planes; friable; 
common fine roots; neutral; gradual smooth bounda- 


ry. 

C2—14 to 19 inches; stratified very dark grayish brown 
(10YR 3/2) and grayish brown (2.5Y 5/2) silt loam; 
common medium faint yellowish brown (10YR 5/4) 
mottles; massive; friable; few fine roots; neutral; 
gradual smooth boundary. 

C3—19 to 36 inches; stratified grayish brown (2.5Y 5/2) 
and very dark grayish brown (10YR 3/2) silt loam; 
common medium distinct yellowish brown (10YR 
5/4) mottles and stains along strata partings; mas- 
sive; friable; some thin strata of silty clay loam; neu- 
tral; gradual smooth boundary. 

C4—36 to 60 inches; stratified very dark gray (5Y 3/1) 
and grayish brown (2.5Y 5/2) silt loam; common 
medium prominent yellowish brown (10YR 5/4) mot- 
tles and stains, particularly along strata partings; 
massive; friable; neutral. 


The soils are 40 inches to many feet thick. The con- 
tent of clay in the control section ranges from 18 to 30 
percent. Reaction is medium acid to neutral throughout 
the profile. 

The Ap horizon has hue of 10YR, value of 3 or 4, and 
chroma of 2 or 3. It typically is silt loam, but the range 
includes silty clay loam. The C horizon has hue of 10YR 
to 5Y, value of 3 to 5, and chroma of 2 or 3. It is silt 
loam or silty clay loam. It has mottles with hue of 10YR 
or 2.5Y, value of 4 to 6, and chroma of 2 to 8. 


Gilliam Series 


The Gilliam series consists of deep, somewhat poorly 
drained, moderately permeable soils on the flood plains 
along the Missouri River. These soils formed in silty, 
calcareous alluvium. Slopes range from 0 to 2 percent. 

Gilliam soils commonly are adjacent to Haynie, Leta, 
Parkville, and Waldron soils. Haynie soils contain less 
clay than the Gilliam soils. Also, they are slightly higher 
on the landscape. Leta and Parkville soils are clayey in 
the upper part. They are slightly lower on the landscape 
than the Gilliam soils. Waldron soils contain more clay 
throughout than the Gilliam soils. Also, they are slightly 
lower on the landscape. 

Typical pedon of Gilliam silt loam, 1,400 feet east and 
200 feet south of the northwest corner of sec. 3, T. 50 
N., R. 31 W., Clay County: 


Ap—O to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; friable; neutral; abrupt 

» smooth boundary. 

Ai—6 to 17 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine platy structure; friable; slightly effervescent; 
mildly alkaline; abrupt smooth boundary. 
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A2—17 to 21 inches; very dark brown (10YR 2/2) silty 
clay loam, dark grayish brown (10YR 4/2) dry; weak 
very fine subangular blocky structure; firm; slightly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C—21 to 27 inches; dark grayish brown (2.5Y 4/2) silt 
loam; common fine distinct dark brown ({0YR 4/3) 
mottles; massive; friable; strongly effervescent; mod- 
erately alkaline; abrupt smooth boundary. 

Ab—27 to 43 inches; very dark grayish brown (10YR 
3/2) silty clay loam; weak very fine subangular 
blocky structure; firm; slightly effervescent; moder- 
ately alkaline; abrupt smooth boundary. 

C1—43 to 51 inches; dark grayish brown (2.5Y 4/2) silt 
loam; common fine distinct dark brown (10YR 4/3) 
mottles; massive; friable; strongly effervescent; mod- 
erately alkaline; abrupt smooth boundary. 

C2—51 to 60 inches; dark grayish brown (10YR 4/2) 
very fine sand; common medium faint dark brown 
mottles; massive; loose; slightly effervescent; mod- 
erately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 24 inches. The content of clay in the 10- to 40-inch 
control section ranges from 18 to 35 percent. Reaction 
generally is mildly alkaline or moderately alkaline 
throughout the profile, but the surface layer may be neu- 
tral. 

The A or Ap horizon has hue of 10YR or 2.5Y, value 
of 2 or 3, and chroma of 1 or 2. It typically is silt loam, 
but the range includes silty clay loam and loam. The C 
horizon is silt loam and silty clay loam and has strata of 
fine sandy loam and very fine sand. It has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 1 or 2. Strata 
with value of 2 or 3 and chroma of 1 or 2 are common. 
The mottles have hue of 7.5YR to 2.5Y, value of 4 to 6, 
and chroma of 2 to 6. 


Greenton Series 


The Greenton series consists of deep, somewhat 
poorly drained, slowly permeable soils on uplands. These 
soils formed in thin deposits of loess and in the underly- 
ing clay shale and limestone residuum. Slopes range 
from 5 to 14 percent. 

Greenton soils are similar to Grundy soils and com- 
monly are adjacent to Sampsel, Sharpsburg, and Snead 
soils. Grundy soils contain less clay in the lower part of 
the B horizon and in the C horizon than the Greenton 
soils. Sampset soils have distinct mottles in the lower 
part of the mollic epipedon. They are on slightly concave 
foot slopes at the head of drainageways. Sharpsburg 
and Snead soils are on side slopes above the Greenton 
soils. Sharpsburg soils do not have mottles with chroma 
of 2 in the upper part of the argillic horizon. Snead soils 
are moderately deep. 

Typical pedon of Greenton silty clay loam, 5 to 9 
percent slopes, eroded, 660 feet south and 198 feet east 
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of the northwest corner of sec. 25, T. 54 N., R. 26 W., 
Ray County: 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; weak 
very fine granular structure; friable; common fine 
roots; medium acid; abrupt smooth boundary. 

Bti—8 to 11 inches; dark brown (10YR 3/3) silty clay 
loam, grayish brown (10YR 5/2) dry; moderate very 
fine subangular blocky structure; friable; common 
fine roots; few distinct clay films on faces of peds; 
few fine black concretions of iron and manganese 
oxides; medium acid; clear smooth boundary. 

Bt2—11 to 15 inches; brown (10YR 4/3) silty clay loam; 
common medium faint dark grayish brown (10YR 
4/2) and common fine prominent reddish brown 
(5YR 4/4) and brown (7.5YR 4/4) mottles; moderate 
very fine subangular blocky structure; firm; common 
fine roots; common distinct clay films on faces of 
peds; few fine black concretions of iron and manga- 
nese oxides; medium acid; clear smooth boundary. 

Bt8—15 to 22 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; few fine distinct dark grayish brown 
(10YR 4/2) mottles; weak fine subangular blocky 
structure; firm; few fine roots; common distinct dark 
grayish brown (10YR 4/2) clay films on faces of 
peds; common fine black stains and concretions of 
iron and manganese oxides; slightly acid; gradual 
smooth boundary. 

Bt4—22 to 34 inches; brown (10YR 4/3) silty clay loam: 
common fine distinct grayish brown (10YR 5/2) and 
common fine faint dark yellowish brown (10YR 4/4) 
mottles; weak medium subangular blocky structure; 
firm; few fine roots; common faint dark grayish 
brown (10YR 4/2) clay films on faces of some peds; 
few fine black concretions of iron and manganese 
oxides; slightly acid; clear smooth boundary. 

2Bt5—34 to 43 inches; mottled grayish brown (10YR 
5/2), yellowish brown (10YR 5/6 and 5/4), light 
brownish gray (10YR 6/2), and dark yellowish brown 
(10YR 4/4) silty clay; weak very fine subangular 
blocky structure; very firm; few fine roots; few faint 
dark grayish brown (10YR 4/2) clay films on faces 
of some peds; few black stains; slightly acid; clear 
smooth boundary. 

2BC—43 to 49 inches; mottled grayish brown (2.5Y 5/2), 
light brownish gray (10YR 6/2), yellowish brown 
(10YR 5/6), and light olive brown (2.5Y 5/4) silty 
clay; weak fine subangular blocky structure; very 
firm; few fine roots; few black stains; neutral; abrupt 
smooth boundary. 

2C—49 to 60 inches; mottled light olive brown (2.5Y 
5/4), yellowish brown (10YR 5/6), and light brown- 
ish gray (2.5Y 6/2) silty clay; massive; very firm; few 
fine roots; common black siains; neutral. 
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The thickness of the solum ranges from 36 to 50 
inches. The A horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It typically is silty clay loam, but in 
some pedons it is silt loam. It is medium acid or slightly 
acid. The Bt horizon has hue of 10YR or 7.5YR, value of 
4 to 6, and chroma of 3 to 5. It has mottles with chroma 
of 2 or less within 6 inches of the lower boundary of the 
mollic epipedon. It is silty clay loam or silty clay and is 
slightly acid or medium acid. The 2C horizon has hue of 
5Y to 10YR, value of 4 to 6, and chroma of 2 to 6. It is 
clay or silty clay and is neutral to moderately alkaline. 

Greenton silty clay loam, 5 to 9 percent slopes, se- 
verely eroded, and Greenton silty clay loam, 9 to 14 
percent slopes, severely eroded, have a lighter colored 
surface layer or a thinner dark surface layer than is 
definitive for the series. This difference, however, does 
not significantly affect the use or management of the 
soils. 


Grundy Series 


The Grundy series consists of deep, somewhat poorly 
drained, slowly permeable soils on uplands. These soils 
formed in loess. Slopes range from 2 to 9 percent. 

Grundy soils are similar to Greenton and Lagonda 
soils and commonly are adjacent to Armster, Lagonda, 
and Sharpsburg soils. Armster soils have sand and 
gravel in the lower part of the solum. They are on side 
slopes below the Grundy soils. Greenton soils contain 
more clay in the lower part of the B horizon and in the C 
horizon than the Grundy soils. Lagonda soils contain 
more sand in the lower part than the Grundy soils. 
Sharpsburg soils do not have mottles with chroma of 2 
in the upper part of the B horizon. They are on ridgetops 
above the Grundy soils. 

Typical pedon of Grundy silt loam, 2 to 5 percent 
slopes, 60 feet west and 925 feet south of the northeast 
corner of sec. 5, T. 54.N., R. 28 W., Ray County: 


Ap—O to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
very fine granular structure; friable; common fine 
roots; slightly acid; abrupt smooth boundary. 

A—6 to 15 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; weak 
medium granular structure; friable; common fine 
roots; slightly acid; clear smooth boundary. 

Bti—15 to 22 inches; dark grayish brown (10YR 4/2) 
silty clay; many medium faint dark brown (10YR 4/3) 
mottles; moderate very fine subangular blocky struc- 
ture; very firm; few fine roots; many distinct clay 
films on faces of peds; strongly acid; clear smooth 
boundary. 

Bt2—22 to 29 inches; dark grayish brown (10YR 4/2) 
silty clay; common fine faint grayish brown (10YR 
5/2), few fine faint brown (10YR 4/8), and common 
medium prominent brown (7.5YR 4/4) mottles; weak 
fine subangular blocky structure; firm; few fine roots; 
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many distinct clay films on faces of peds; strongly 
acid; clear smooth boundary. 

Bit3—29 to 36 inches; grayish brown (10YR 5/2) silty 
clay; common fine prominent strong brown (7.5YR 
4/6) and common medium faint brown (10YR 5/3) 
mottles; weak medium subangular blocky structure; 
firm; few fine roots; common distinct clay films on 
faces of peds; strongly acid; clear smooth boundary. 

Bt4—36 to 54 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common medium prominent strong brown 
(7.5YR 4/6) and common fine prominent dark yel- 
lowish brown (10YR 4/4) mottles; weak medium su- 
bangular blocky structure; friable; few fine roots; 
common black stains of iron and manganese oxides; 
few distinct clay films on faces of peds; slightly acid; 
gradual smooth boundary. 

C—54 to 60 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common medium prominent dark yellowish 
brown (10YR 4/6) and yellowish red (5YR 4/6) mot- 
tles; massive; friable; common black stains; slightly 
acid. 


The mollic epipedon ranges from 11 to 18 inches in 
thickness. The solum ranges from 40 to 72 inches in 
thickness. It does not have free carbonates. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is silt loam or silty clay loam. It 
ranges from medium acid to neutral. The upper part of 
the Bt horizon has hue of 10YR or 2.5Y, value of 3 or 4, 
and chroma of 1 to 3. The lower part has hue of 10YR 
to 5Y, value of 4 or 5, and chroma of 1 or 2. This 
horizon has mottles with hue of 5YR to 10YR, value of 4 
or 5, and chroma of 2 to 6. It ranges from strongly acid 
to neutral. It is silty clay or silty clay loam. The C horizon 
has hue of 10YR to 5Y, value of 4 to 6, and chroma of 1 
or 2. It commonly has mottles with chroma of 3 to 8. It is 
slightly acid or neutral. It is silty clay or silty clay loam. 

Grundy silty clay loam, 5 to 9 percent slopes, eroded, 
has a thinner dark surface layer than is definitive for the 
series. This difference, however, does not significantly 
affect the use or management of the soil. 


Haynie Series 


The Haynie series consists of deep, moderately well 
drained, moderately permeable soils on the flood plains 
along the Missouri River. These soils formed in calcare- 
ous, silty or loamy alluvium. Slopes range from 0 to 2 
percent. 

Haynie soils are similar to Nodaway soils and com- 
monly are adjacent to Leta and Sarpy soils. Leta soils 
are clayey in the upper part. They are slightly lower on 
the landscape than the Haynie soils. Nodaway soils con- 
tain less sand than the Haynie soils and do not have 
free carbonates. Sarpy soils contain more sand in the 
10- to 40-inch control section than the Haynie soils. 
Also, they are slightly higher on the landscape. 
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Typical pedon of Haynie silt loam, 1,715 feet west and 
2,376 feet north of the southeast corner of sec. 6, T. 50 
N., R. 31 W., Clay County: 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; very friable; few fine roots; 
strongly effervescent; mildly alkaline; abrupt smooth 
boundary. 

C1—9 to 39 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine distinct dark yellowish brown (10YR 
4/4) and common fine faint grayish brown (10YR 
5/2) mottles in the lower part; appears massive but 
has weak bedding planes; very friable; few fine 
roots; strongly effervescent; moderately alkaline; 
abrupt smooth boundary. 

C2—39 to 44 inches; dark grayish brown (10YR 4/2) silt 
loam; few fine distinct dark yellowish brown (10YR 
4/4) and few medium faint grayish brown (10YR 
5/2) mottles; appears massive but has weak bed- 
ding planes; very friable; few fine roots; strongly 
effervescent; moderately alkaline; abrupt smooth 
boundary. 

C3—44 to 50 inches; grayish brown (10YR 5/2) very fine 
sandy loam; appears massive but has weak bedding 
planes; very friable; strongly effervescent; moderate- 
ly alkaline; clear smooth boundary. 

C4—50 to 60 inches; grayish brown (10YR 5/2) loamy 
fine sand; single grain; loose; strongly effervescent; 
moderately alkaline. 


The thickness of the solum is less than 10 inches. It is 
the same as the thickness of the Ap or A1 horizon. The 
control section contains free carbonates throughout. 

The A horizon is very dark grayish brown (10YR 3/2 or 
2.5Y 3/2). It typically is silt loam, but the range includes 
very fine sandy loam. The C horizon has hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 2 to 4. In some 
pedons it has mottles with hue of 10YR or 7.5YR, value 
of 3 to 5, and chroma of 4 to 8. In other pedons it has 
mottles with value of less than 2 in the lower part. It is 
dominantly silt loam or very fine sandy foam, but in some 
pedons it has strata of coarser or finer textured material. 


Higginsville Series 


The Higginsville series consists of deep, somewhat 
poorly drained, moderately permeable soils on uplands. 
These soils formed in silty loess. Slopes range from 5 to 
9 percent. 

Higginsville soils commonly are adjacent to Nodaway, 
Sharpsburg, and Sibley soils. Nodaway soils do not have 
an argillic horizon. They are on small stream bottoms 
below the Higginsville soils. Sharpsburg and Sibley soils 
do not have mottles with chroma of 2 within 6 inches of 
the mollic epipedon. They are on ridgetops above the 
Higginsville soils and on the ends of ridges adjacent to 
the Higginsville soils. 
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Typical pedon of Higginsville silt loam, 5 to 9 percent 
slopes, 1,340 feet west and 900 feet south of the north- 
east corner of sec. 3, T. 51 N., R. 31 W., Clay County: 


A—0 to 10 inches; very dark brown (10YR 2/2) silt loam, 
very dark grayish brown dry; moderate fine granular 
structure; friable; common fine roots; neutral; clear 
smooth boundary. 

BA—10 to 15 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; common fine faint dark grayish brown (10YR 
4/2) mottles; moderate very fine subangular blocky 
structure; friable; common fine roots; slightly acid; 
clear smooth boundary. 

Bti—15 to 23 inches; mixed dark grayish brown (10YR 
4/2) and grayish brown (10YR §/2) silty clay loam; 
few fine faint dark yellowish brown (10YR 4/4) mot- 
tles; moderate fine subangular blocky structure; fri- 
able; few fine roots; very dark grayish brown (10YR 
3/2) coatings on faces of peds; few black accumula- 
tions of iron and manganese oxides in the lower 
part; strongly acid; clear smooth boundary. 

Bt2—23 to 30 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common fine prominent yellowish brown 
(10YR 5/6) mottles; moderate medium subangular 
blocky structure; friable; few fine roots; very dark 
gray (10YR 3/1) coatings on faces of most peds; 
black organic stains in root channels; strongly acid; 
gradual smooth boundary. 

Bt3—30 to 41 inches; grayish brown (2.5Y 5/2) silty clay 
loam; yellowish red (5YR 5/6) stains in root chan- 
nels and on faces of some peds; moderate medium 
subangular blocky structure; friable; very dark gray 
(10YR 3/1) coatings on faces of some peds; black 
stains in root channels; strongly acid; gradual 
smooth boundary. 

BC—41 to 49 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common large prominent yellowish brown 
(10YR 5/6) mottles; weak coarse subangular blocky 
structure; friable; very dark gray (10YR 3/1) coatings 
on vertical faces of some peds; black stains in root 
channels; medium acid; gradual smooth boundary. 

C—49 to 60 inches; grayish brown (10YR 5/2) silt loam; 
common large prominent yellowish brown (10YR 
5/6) mottles; massive; friable; dark gray (10YR 4/1) 
stains in root channels; slightly acid. 


The solum is 38 to 54 inches thick. The mollic epipe- 
don is 10 to 24 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly silt loam, but it is silty 
clay loam in some pedons, especially those in eroded 
areas. It is medium acid to neutral. The Bt horizon has 
hue of 10YR or 2.5Y, value of 3 to 5, and chroma of 2 or 
3. It has mottles with higher value and chroma. The C 
horizon has hue of 10YR to 5Y, value of 4 or 5, and 
chroma of 1 or 2. It has mottles with hue of 5YR to 
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10YR, value of 3 to 5, and chroma of 3 to 8. It is silty 
clay loam or silt loam. The B and C horizons are strongly 
acid to slightly acid. 


Knox Series 


The Knox series consists of deep, well drained, mod- 
erately permeable soils on uplands adjacent to the flood 
plains along the Missouri River. These soils formed in 
silty loess. Slopes range from 5 to 30 percent. 

Knox soils are similar to Ladoga soils and commonly 
are adjacent to Ladoga, Sibley, and Snead soils. Ladoga 
soils are fine textured. Sibley soils have a cumulic mollic 
epipedon. They are on the broader ridgetops and side 
slopes. Snead soils are moderately deep and have a 
mollic epipedon. They are on side slopes below the 
Knox soils. 

Typical pedon of Knox silt loam, 5 to 9 percent slopes, 
eroded, 200 feet north and 800 feet east of the center of 
sec. 5, T. 51 .N., R. 27 W., Ray County: 


Ap—0 to 7 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; weak very fine granular struc- 
ture; friable; many fine roots; neutral; abrupt smooth 
boundary. 

BA—7 to 14 inches; dark yellowish brown (10YR 3/4) 
silty clay loam; weak fine subangular blocky struc- 
ture; friable; many fine roots; medium acid; clear 
smooth boundary. 

Bti—14 to 21 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate fine subangular blocky 
structure; firm; many fine roots; few distinct dark 
brown (10YR 3/3) clay films on faces of peds; 
slightly acid; clear smooth boundary. 

Bt2—21 to 29 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate medium subangular blocky 
structure; firm; many fine roots; common faint dark 
brown (10YR 3/3) clay films on faces of peds; 
slightly acid; clear smooth boundary. 

Bt3—29 to 40 inches; brown (10YR 4/3) silty clay loam; 
weak medium subangular blocky structure; friable; 
common fine roots; slightly acid; gradual smooth 
boundary. 

C—40 to 60 inches; brown (10YR 4/3) silt loam; mas- 
sive; friable; common fine roots; medium acid. 


The thickness of the solum ranges from 36 to more 
than 60 inches. Reaction ranges from medium acid to 
neutral throughout the profile, and the depth to free 
carbonates is more than 60 inches. 

The A horizon has hue of 10YR and value and chroma 
of 2 or 3. It typically is silt loam, but the range includes 
silty clay loam. The B horizon has hue of 10YR or 
7.5YR, value of 4 or 5, and chroma of 4 to 6. It is silty 
clay loam or silt loam. The content of clay in the finest 
textured part of this horizon ranges from 25 to 35 per- 
cent. 
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Knox silty clay loam, 5 to 14 percent slopes, severely 
eroded, has a lighter colored surface layer than is defini- 
tive for the series. This difference, however, does not 
significantly affect the use or management of the soil. 


Ladoga Series 


The Ladoga series consists of deep, moderately well 
drained, moderately slowly permeable soils on uplands. 
These soils formed in silty loess. Slopes range from 2 to 
14 percent. 

Ladoga soils are similar to Armster and Knox soils and 
commonly are adjacent to Armster, Knox, Sharpsburg, 
and Snead soils. Armster soils contain more sand 
throughout than the Ladoga soils. Knox soils are fine- 
silty. Sharpsburg soils have a mollic epipedon. They are 
on the broader ridgetops and side slopes above the 
Ladoga soils. Snead soils are moderately deep. They are 
on side slopes below the Ladoga soils. 

Typical pedon of Ladoga silt loam, 2 to 5 percent 
slopes, 924 feet south and 1,450 feet west of the north- 
east corner of sec. 22, T. 53 N., R. 30 W., Clay County: 


A—O to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
very fine granular structure; friable; many fine roots; 
slightly acid; clear smooth boundary. 

E—7 to 11 inches; dark grayish brown (10YR 4/2) silt 
loam; weak very fine granular structure; friable; 
common fine roots; slightly acid; clear smooth 
boundary. 

Bti—11 to 18 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate very fine subangular blocky 
structure; firm; few fine roots; few faint dark yellow- 
ish brown (10YR 3/4) clay films on faces of peds; 
strongly acid; clear smooth boundary. 

Bt2——18 to 28 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; moderate very fine and fine subangu- 
lar blocky structure; firm; few fine roots; common 
faint dark yellowish brown (10YR 3/4) clay films on 
faces of peds; strongly acid; clear smooth boundary. 

Bt3—28 to 35 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; few fine faint brown (10YR 4/3) 
mottles; moderate fine subangular blocky structure; 
firm; few roots; common distinct dark yellowish 
brown (10YR 3/4) clay films on faces of peds; 
strongly acid; clear smooth boundary. 

Bt4—35 to 46 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; common fine distinct grayish brown 
(10YR 5/2) mottles; moderate medium subangular 
blocky structure; firm; few distinct dark yellowish 
brown (10YR 3/4) clay films on faces of peds; 
strongly acid; clear smooth boundary. 

BtS5—46 to 56 inches; yellowish brown (10YR 5/4) silty 
clay loam; common medium faint dark yellowish 
brown (10YR 4/4) and common medium distinct 
grayish brown (10YR 5/2) mottles; weak medium 
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subangular blocky structure; firm; few distinct dark 
yellowish brown (10YR 3/4) clay films on faces of 
peds; strongly acid; clear smooth boundary. 

C56 to 60 inches; yellowish brown (10YR 5/4) silty 
clay loam; few fine distinct dark brown (7.5YR 4/4) 
and common medium distinct grayish brown (10YR 
5/2) mottles; massive; firm; dark yellowish brown 
(10YR 3/4) coatings on vertical cleavage faces; 
strongly acid. 


The thickness of the solum ranges from 36 to 72 
inches. Reaction is medium acid or strongly acid in the 
most acid part of the profile. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The E horizon has hue of 10YR, value 
of 4 or 5, and chroma of 2. Some pedons do not have 
an E horizon. The Bt horizon has hue of 10YR or 7.5YR, 
value of 4 or 5, and chroma of 3 or 4. It has mottles with 
chroma of 2 in the lower part. It is silty clay loam or silty 
clay. The C horizon has hue of 10YR, value of 5, and 
chroma of 3 or 4. 

Ladoga silty clay loam, 5 to 14 percent slopes, severe- 
ly eroded, has a lighter colored surface layer than is 
definitive for the series. This difference, however, does 
not significantly affect the use or management of the 
soil. 


Lagonda Series 


The Lagonda series consists of deep, somewhat 
poorly drained, slowly permeable soils on uplands. These 
soils formed in a thin layer of loess and in more than 20 
inches of weathered pedisediments, which overlie glacial 
till. Slopes range from 2 to 14 percent. 

Lagonda soils are similar to Greenton and Grundy 
soils and commonly are adjacent to Grundy and Sharps- 
burg soils. Greenton soils are not so gray in the upper 
part of the argillic horizon as the Lagonda soils. The 
content of sand in the lower part of Grundy soils is less 
than 5 percent. Sharpsburg soils contain less clay than 
the Lagonda soils and do not have mottles with chroma 
of 2 in the upper part of the B horizon. They are on 
ridgetops and side slopes above the Lagonda soils. 

Typical pedon of Lagonda silt loam, 2 to 5 percent 
slopes, 400 feet east and 15 feet south of the northwest 
corner of sec. 35, T. 54 N., R. 27 W., Ray County: 


Ap—0 to 6 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; moderate very fine granu- 
lar structure; friable; many fine roots; medium acid; 
abrupt smooth boundary. 

A-—6 to 15 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; moderate fine 
granular structure; firm; many fine roots; medium 
acid; clear smooth boundary. 

Bti—15 to 23 inches; dark grayish brown (10YR 4/2) 
silty clay; common fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate very fine subangular 
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blocky structure; very firm; common fine roots; 
common distinct very dark grayish brown (10YR 
3/2) clay films on faces of peds; medium acid; grad- 
ual smooth boundary. 

Bt2—23 to 32 inches; dark grayish brown (10YR 4/2) 
silty clay; common fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate fine subangular 
blocky structure; firm; few fine roots; common faint 
dark grayish brown (10YR 4/2) clay films on faces 
of peds; medium acid; clear smooth boundary. 

2Bt83—32 to 43 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium distinct brown (7.5YR 
4/4) mottles; moderate fine angular blocky structure; 
firm; few fine roots; common faint clay films on 
faces of peds; few fine sand grains; neutral; clear 
smooth boundary. 

2Bt4—43 to 55 inches; grayish brown (10YR 5/2) silty 
clay loam; few medium distinct yellowish brown 
(10YR 5/4) and gray (10YR 6/1) mottles; weak 
medium subangular blocky structure; firm; few fine 
roots; common distinct clay films on faces of peds; 
few fine sand grains; neutral; gradual smooth bound- 
ary. 

2C—55 to 60 inches; mottled gray (10YR 6/1), brown 
(10YR 4/3), and yellowish brown (10YR 5/6) silty 
clay loam; massive; friable; few fine roots; common 
fine concretions of iron and manganese oxides; few 
sand grains; neutral. 


The thickness of the solum ranges from 40 to 60 
inches. The thickness of the mollic epipedon ranges 
from 10 to 24 inches. The depth to a marked increase in 
content of sand ranges from 20 to 36 inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It typically is silt loam or silty clay 
loam. It is medium acid or slightly acid. The Bt, 2B, and 
2C horizons are silty clay loam or silty clay. The Bt 
horizon has hue of 10YR or 2.5Y, value of 3 or 4, and 
chroma of 2 to 4. It is medium acid to neutral. The 2B 
horizon has hue of 10YR to 5Y, value of 4 or 5, and 
chroma of 1 to 3. it is neutral or mildly alkaline. The 
content of sand in this horizon is more than 10 percent. 
The 2C horizon has hue of 10YR to 5Y, value of 4 to 6, 
and chroma of 1 or 2. It is neutral to moderately alkaline. 

Lagonda silty clay loam, 5 to 9 percent slopes, eroded, 
and Lagonda silty clay loam, 5 to 9 percent slopes, 
severely eroded, have a thinner dark surface layer than 
is definitive for the series. This difference, however, does 
not significantly affect the use or management of the 
soils. 


Landes Series 


The Landes series consists of deep, well drained soils 
on the flood plains along the Missouri River. These soils 
formed in loamy and sandy alluvium. Permeability is 
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moderately rapid in the upper part of the profile and 
rapid in the lower part. Slopes range from 0 to 2 percent. 

Landes soils commonly are adjacent to Haynie, Leta, 
and Parkville soils. They are slightly higher on the land- 
scape than the adjacent soils. Haynie soils are coarse- 
silty. Leta and Parkville soils are clayey in the upper part 
and loamy in the lower part. 

Typical pedon of Landes fine sandy loam, 1,600 feet 
south and 140 feet east of the northwest corner of sec. 
9, T. 51.N., R. 26 W., Ray County: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; friable; many fine roots; 
neutral; abrupt smooth boundary. 

A1—6 to 11 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate fine and medium granular structure; fri- 
able; many fine roots; neutral; clear smooth bounda- 


ry. 

A2—11 to 18 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; moderate medium platy 
structure parting to weak very fine granular; friable; 
common fine roots; common fine pores and old root 
channels; neutral; gradual smooth boundary. 

Bw—18 to 27 inches; brown (10YR 4/3) fine sandy 
loam, pale brown (10YR 6/3) dry; weak very fine 
subangular blocky structure; friable; common fine 
roots and old root channels; neutral; clear smooth 
boundary. 

C1—27 to 35 inches; brown (10YR 5/3) loamy fine sand; 
common medium distinct brownish yellow (10YR 
6/6) mottles; massive; friable; common fine roots; 
common fine pores; slightly effervescent; mildly al- 
kaline; abrupt smooth boundary. 

C2—35 to 68 inches; stratified brown (10YR 5/3) and 
light brownish gray (10YR 6/2) loamy fine sand; a 
layer of dark grayish brown (10YR 4/2) silty clay 
loam about 1 inch thick; single grain; loose; slightly 
effervescent; mildly alkaline. 


The mollic epipedon ranges from 10 to 24 inches in 
thickness. The solum ranges from slightly acid to moder- 
ately alkaline. 

The A horizon has hue of 10YR and value and chroma 
of 2 or 3. It is dominantly fine sandy loam, but the range 
includes sandy loam and very fine sandy loam. The Bw 
horizon has hue of 10YR, value of 4 or 5, and chroma of 
3 or 4. It is dominantly fine sandy loam, but the range 
includes sandy loam and very fine sandy loam. The C 
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and 
chroma of 3 or more. It is sand, loamy fine sand, or 
loamy sand. In some pedons it has thin strata of finer 
textured material. 
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Leta Series 


The Leta series consists of deep, somewhat poorly 
drained soils on the flood plains along the Missouri 
River. These soils formed in clayey alluvium 20 to 38 
inches deep over loamy alluvium. Permeability is slow in 
the upper part of the profile and moderate in the lower 
part. Slopes range from 0 to 2 percent. 

Leta soils are similar to Parkville soils and commonly 
are adjacent to Cotter, Haynie, Levasy, and Parkville 
soils. Cotter and Haynie soils are not clayey in the upper 
part. They are slightly higher on the landscape than the 
Leta soils. Levasy soils are poorly drained and are in 
slightly depressional areas. Parkville soils formed in 
clayey alluvium 12 to 20 inches deep over loamy alluvi- 
um. 

Typical pedon of Leta silty clay, 2,620 feet south and 
50 feet west of the northeast corner of sec. 26, T. 51 N., 
R. 31 W., Clay County: 


Ap—O to 5 inches; very dark gray (10YR 3/1) silty clay, 
grayish brown (10YR 5/2) dry; weak very fine granu- 
lar structure; very firm; few fine roots; slightly effer- 
vescent; mildly alkaline; abrupt smooth boundary. 

A—5 to 14 inches; very dark gray (10YR 3/1) silty clay, 
gray (10YR 5/1) dry; weak medium subangular 
blocky structure; very firm; few fine roots; slightly 
effervescent; mildly alkaline; gradual smooth bound- 
ary. 

Bwi—14 to 22 inches; dark grayish brown (2.5Y 4/2) 
silty clay; moderate very fine subangular blocky 
structure; very firm; few fine roots; very dark grayish 
brown (2.5Y 3/2) organic stains on faces of peds; 
slightly effervescent; mildly alkaline; clear smooth 
boundary. 

Bw2—22 to 34 inches; dark grayish brown (2.5Y 4/2) 
silty clay; few fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate medium angular 
blocky structure; very firm; few very fine roots; slight- 
ly effervescent; mildly alkaline; abrupt smooth 
boundary. 

2C—34 to 60 inches; stratified light olive brown (2.5Y 
5/4), dark grayish brown (2.5Y 4/2), and grayish 
brown (10YR 5/2) silt loam and very fine sandy 
loam; massive; friable; few very fine roots; slightly 
effervescent; mildly alkaline. 


The thickness of the solum ranges from 20 to 38 
inches and is the same as the thickness of the clayey 
upper part of the profile. The mollic epipedon ranges 
from 10 to 20 inches in thickness. The soils have free 
carbonates throughout and are mildly alkaline or moder- 
ately alkaline. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. The B horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 1 or 2. It has 
mottles with higher chroma in the lower part. The solum 
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is silty clay loam or silty clay in which the content of clay 
ranges from 35 to 48 percent. The 2C horizon has hue 
of 10YR, 2.5Y, or 5Y, value of 4 to 6, and chroma of 1 or 
2. It has mottles with hue of 10YR, 7.5YR, or 5YR, value 
of 4 to 6, and chroma of 4 to 8. It commonly is stratified 
silt loam and very fine sandy loam. In some pedons it 
has thin strata of finer or coarser textured material. 


Levasy Series 


The Levasy series consists of deep, poorly drained 
soils on bottom land along the Missouri River. These 
soils formed in clayey alluvium 20 to 38 inches deep 
over loamy alluvium. Permeability is slow in the upper 
part of the profile and moderate in the lower part. Slopes 
range from 0 to 2 percent. 

Levasy soils are similar to Myrick soils and commonly 
are adjacent to Haynie, Leta, and Myrick soils. The mod- 
erately well drained Haynie and somewhat poorly drained 
Leta soils are slightly higher on the landscape than the 
Levasy soils. Haynie soils are silty or loamy throughout. 
Myrick soils are slightly lower on the landscape than the 
Levasy soils. Also, they have thinner clayey horizons. 

Typical pedon of Levasy silty clay, 1,980 feet north 
and 2,000 feet west of the southeast corner of sec. 10, 
T. 51.N., R. 27 W., Ray County: 


Ap—0 to 6 inches; very dark gray (10YR 3/1) silty clay, 
very dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure parting to weak very fine granular; 
very firm; few fine roots; slightly effervescent; mildly 
alkaline; abrupt smooth boundary. 

A—6 to 14 inches; very dark gray (10YR 3/1) silty clay, 
gray (10YR 5/1) dry; weak fine subangular blocky 
structure parting to weak fine granular; very firm; few 
fine roots; slightly effervescent; mildly alkaline; clear 
smooth boundary. 

Bgi—14 to 24 inches; dark grayish brown (2.5Y 4/2) 
silty clay; common fine distinct olive brown (2.5Y 
4/4) motiles; moderate fine angular blocky structure; 
very firm; few fine roots; slightly effervescent; mildly 
alkaline; clear smooth boundary. 

Bg2—24 to 32 inches; dark grayish brown (2.5Y 4/2) 
silty clay; few fine distinct olive brown (2.5Y 4/4) 
mottles; weak fine angular blocky structure; very 
firm; slightly effervescent; mildly alkaline; abrupt 
smooth boundary. 

2Cg1—32 to 46 inches; dark grayish brown (2.5Y 4/2) 
silt loam; common fine distinct olive brown (2.5Y 
4/4) mottles; appears massive but has weak bed- 
ding planes; friable; strongly effervescent; moderate- 
ly alkaline; clear smooth boundary. 

2Cg2—46 to 60 inches; dark grayish brown (2.5Y 4/2) 
very fine sandy loam; common fine distinct olive 
brown (2.5Y 4/4) mottles; appears massive but has 
weak bedding planes; very friable; strongly efferves- 
cent; moderately alkaline. 
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The thickness of the mollic epipedon ranges from 10 
to 24 inches. The clayey A horizon is underlain by loamy 
deposits at a depth of 20 to 38 inches. The soils have 
free carbonates throughout and are mildly alkaline or 
moderately alkaline. 

The Ap horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. The A1 horizon has hue of 
10YR to 5Y, value of 2 to 4, and chroma of 1 or 2. The 
A horizon commonly is silty clay, but the range includes 
clay and silty clay loam. The B2 horizon has hue of 
10YR, 2.5Y, or 5Y, value of 4 or 5, and chroma of 1 or 2. 
The 2C horizon has hue of 2.5Y or 5Y, value of 4 to 6, 
and chroma of 1 or 2. It is fine sandy loam, loam, very 
fine sandy loam, or silt loam. 


Macksburg Series 


The Macksburg series consists of deep, somewhat 
poorly drained, moderately slowly permeable soils on 
uplands. These soils formed in loess. Slopes range from 
5 to 9 percent. 

Macksburg soils are similar to Grundy and Lagonda 
soils and commonly are adjacent to Nodaway and 
Sharpsburg soils. Grundy and Lagonda soils contain 
more clay in the Bt horizon than the Macksburg soils. 
Nodaway soils are silty throughout. They are on flood 
plains along small streams below the Macksburg soils. 
Sharpsburg soils do not have mottles with chroma of 2 
in the upper part of the B horizon. They are on ridgetops 
above the Macksburg soils and on the ends of ridges 
adjacent to the Macksburg soils. 

Typical pedon of Macksburg silt loam, 5 to 9 percent 
slopes, 1,518 feet west and 2,310 feet north of the 
southeast corner of sec. 36, T. 52 N., R. 31 W., Clay 
County: 


Ap—O to 7 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; friable; 
many fine roots; common fine pores and old root 
channels; neutral; clear smooth boundary. 

A—7 to 13 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate medium granular 
structure; friable; many fine roots; common fine 
pores and old root channels; slightly acid; clear 
smooth boundary. 

AB—13 to 19 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; weak fine subangular blocky structure parting to 
moderate medium granular; friable; many fine roots; 
common fine pores and old root channels; slightly 
acid; clear smooth boundary. 

Bti—19 to 25 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine faint brown (10YR 5/3) 
and (10YR 4/3) mottles; moderate very fine suban- 
gular blocky structure; firm; common fine roots; few 
distinct very dark grayish brown (10YR 3/2) clay 
films on faces of peds; few black stains and concre- 
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tions of iron and manganese oxides; medium acid; 
clear smooth boundary. 

Bt2—25 to 31 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common fine faint dark grayish brown (2.5Y 
4/2) and common fine distinct olive brown (2.5Y 
4/4) mottles; weak fine subangular blocky structure; 
firm; few fine roots; common distinct very dark gray- 
ish brown (10YR 3/2) clay films on faces of peds; 
common black stains and concretions of iron and 
manganese oxides; medium acid; gradual smooth 
boundary. 

Bi38—31 to 48 inches; grayish brown (2.5Y 5/2) silty clay 
loam; common medium distinct olive brown (2.5Y 
4/4) and common medium faint light brownish gray 
(2.5Y 6/2) mottles; weak medium subangular blocky 
structure; firm; few fine roots; few distinct dark gray- 
ish brown (2.5Y 4/2) clay films on faces of peds; 
common black stains and concretions of iron and 
manganese oxides; medium acid; gradual smooth 
boundary. 

C—48 to 61 inches; grayish brown (2.5Y 5/2) silty clay 
loam; few medium prominent strong brown (7.5YR 
4/6) and common fine faint dark grayish brown 
(2.5Y 4/2) and light brownish gray (2.5Y 6/2) mot- 
tles; massive; friable; medium acid. 


The thickness of the solum ranges from 48 to more 
than 60 inches. Reaction typically is medium acid or 
strongly acid in the A and B horizons and slightly acid or 
neutral in the C horizon. 

The A horizon has hue of 10YR, value of 2, and 
chroma of 1 or 2. It is silt loam and silty clay loam. The 
content of clay in this horizon ranges from 25 to 34 
percent. The upper part of the Bt horizon typically is dark 
grayish brown (10YR 4/2), but colors with hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 3 or 4 are 
common. The lower part of the Bt horizon has hue of 
2.5Y or 5Y, value of 4 or 5, and chroma of 2 to 4. The Bt 
horizon is silty clay loam or silty clay. The content of clay 
in this horizon ranges from 36 to 42 percent. The C 
horizon has hue of 5Y to 7.5YR, value of 4 to 6, and 
chroma of 2 to 6. It is silty clay loam or silt loam. 


Modale Series 


The Modale series consists of deep, somewhat poorly 
drained soils on bottom land along the Missouri River. 
These soils formed in recently deposited silty or loamy 
alluvium over an older clayey alluvium. Permeability is 
moderate in the upper part of the profile and siow in the 
lower part. Slopes range from 0 to 2 percent. 

Modale soils commonly are adjacent to Haynie, Leta, 
and Waldron soils. Haynie soils are silty or loamy 
throughout. They are slightly higher on the landscape 
than the Modale soils. Leta and Waldron soils have a 
clayey surface layer. They are slightly lower on the land- 
scape than the Modale soils. 
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Typical pedon of Modale silt loam, 1,200 feet east and 
1,200 feet north of the southwest corner of sec. 27, T. 
51N., R. 31 W., Clay County: 


Ap—O to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; friable; few very fine roots; 
neutral; abrupt smooth boundary. 

C1i—9 to 20 inches; dark grayish brown (10YR 4/2) very 
fine sandy loam; common medium faint brown 
(10YR 4/3) and few fine distinct dark yellowish 
brown (10YR 4/6) mottles; massive; very friable; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 

2C2—20 to 27 inches; very dark grayish brown (10YR 
3/2) silty clay; few fine distinct dark yellowish brown 
(10YR 4/6) mottles; weak medium subangular 
blocky structure; very firm; dark grayish brown 
(10YR 4/2) silt loam in old cracks and root chan- 
nels; mildly alkaline; clear smooth boundary. 

2C3—27 to 43 inches; dark grayish brown (10YR 4/2) 
silty clay; common fine distinct dark yellowish brown 
(10YR 4/4) mottles; weak fine angular blocky struc- 
ture; very firm; slightly effervescent; moderately alka- 
line; abrupt smooth boundary. 

2C4—43 to 60 inches; stratified dark grayish brown (2.5Y 
4/2) silty clay and light brownish gray (10YR 6/2) 
silt loam; common fine distinct dark yellowish brown 
(10YR 4/4) and few fine distinct light olive brown 
(2.5Y 5/6) mottles; weak fine angular blocky struc- 
ture in the strata of silty clay; very firm; strongly 
effervescent; moderately alkaline. 


The thickness of the solum is less than 10 inches and 
is the same as the thickness of the Ai or Ap horizon. 
The upper 18 to 30 inches is silt loam or very fine sandy 
loam, and the lower part is silty clay or clay. Free car- 
bonates generally are throughout the profile. In some 
pedons, however, they do not occur in the A horizon or 
the darker strata. 

The A horizon typically is very dark grayish brown 
(10YR 3/2 or 2.5Y 3/2) but in some pedons is very dark 
gray (10YR 3/1) or dark grayish brown (10YR 4/2 or 
2.5Y 4/2). It typically is silt loam, but the range includes 
very fine sandy loam. The C1 horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 to 4. It has mottles with 
hue of 10YR, 2.5Y, or 5Y, value of 3 to 6, and chroma of 
1 to 8. It is silt loam or very fine sandy loam. The 2C 
horizon is clay or silty clay and is mildly alkaline or 
moderately alkaline. It either is neutral in hue or has hue 
of 10YR or 2.5Y, value of 3 to 5, and chroma of 1 or 2. 
Except for a few scattered strata in the lower part, only 
the upper 10 inches or less of the horizon has value of 
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Moniteau Series 


The Moniteau series consists of deep, poorly drained, 
moderately slowly permeable soils on stream terraces. 
These soils formed in silty alluvium. Slopes range from 0 
to 2 percent. 

Moniteau soils are adjacent to Armster, Nodaway, and 
Snead soils. Armster soils contain more sand in the 
solum than the Moniteau soils. They are on uplands. 
Nodaway soils do not have an argillic horizon and con- 
tain less clay than the Moniteau soils. Also, they are 
closer to the streams. Snead soils are moderately deep 
and have a clayey B horizon. They are on uplands. 

Typical pedon of Moniteau silt loam, 2,760 feet south 
and 1,775 feet east of the northwest corner of sec. 10, 
T. 54.N., R. 29 W., Ray County: 


Ap—O to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate very 
fine granular structure; friable; many fine roots; 
slightly acid; abrupt smooth boundary. 

E—7 to 16 inches; grayish brown (10YR 5/2) silt loam; 
weak thin platy structure parting to weak very fine 
granular; friable; many fine roots; slightly acid; abrupt 
smooth boundary. 

Btgi—16 to 29 inches; grayish brown (10YR 5/2) silty 
clay loam; few fine distinct yellowish brown (10YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture; firm; common fine roots; few prominent dark 
grayish brown (10YR 4/2) clay films on faces of 
peds; very sirongly acid; clear smooth boundary. 

Btg2—29 to 36 inches; mottled grayish brown (10YR 
5/2), light brownish gray (10YR 6/2), and dark 
brown (7.5YR 4/4) silty clay loam; moderate medium 
subangular blocky structure; firm; common fine 
roots; few prominent dark grayish brown (10YR 4/2) 
clay films on faces of peds; strongly acid; clear 
smooth boundary. 

Btg3—36 to 48 inches; mottled grayish brown (10YR 
5/2), light brownish gray (10YR 6/2), and yellowish 
brown (10YR 5/6) silty clay loam; moderate medium 
angular blocky structure; firm; few fine roots; few 
faint grayish brown (10YR 5/2) clay films on faces 
of peds; strongly acid; gradual smooth boundary. 

Btg4—48 to 59 inches; light brownish gray (10YR 6/2) 
silty clay loam; common medium distinct yellowish 
brown (10YR 5/4) mottles; weak medium subangu- 
lar blocky structure; firm; few fine roots; few faint 
grayish brown (10YR 5/2) coatings on faces of 
some peds; strongly acid; gradual smooth boundary. 

Cg—59 to 64 inches; light brownish gray (10YR 6/2) silty 
clay loam; common medium distinct yellowish brown 
(10YR 5/4) mottles; massive; firm; few fine roots; 
some vertical cleavage; grayish brown (10YR 5/2) 
coatings on some cleavage faces; strongly acid. 


The solum ranges from 36 to 70 inches in thickness. 
The A1 or Ap horizon has hue of 10YR, value of 4 or 5, 
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and chroma of 1 or 2. The E has hue of 10YR, value of 
5 to 7, and chroma of 1 or 2. The Bt horizon has hue of 
10YR to 5Y, value of 4 to 6, and chroma of 1 or 2. It has 
mottles with higher chroma. It ranges from medium acid 
to very strongly acid. 


Myrick Series 


The Myrick series consists of deep, poorly drained 
soils on bottom land along the Missouri River. These 
soils formed in clayey alluvium 12 to 20 inches deep 
over loamy alluvium. They are slowly permeable in the 
upper part and moderately permeable in the lower part. 
Slopes range from 0 to 2 percent. 

Myrick soils are similar to Levasy soils and commonly 
are adjacent to Haynie, Leta, and Levasy soils. They are 
slightly lower on the landscape than the adjacent soils. 
Haynie soils do not have a clayey surface layer. Leta 
and Levasy soils formed in clayey material 20 to 38 
inches deep over loamy material. 

Typical pedon of Myrick silty clay loam, 775 feet east 
and 300 feet south of the center of sec. 3, T. 50 N., R. 
28 W., Ray County: 


Ap—0 to 4 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate fine granular structure; firm; few fine roots; 
slightly effervescent; mildly alkaline; abrupt smooth 
boundary. 

A—4 to 13 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate fine angular blocky struc- 
ture; very firm; few fine roots; grayish brown (10YR 
5/2) silt coatings between some peds; slightly effer- 
vescent; mildly alkaline; abrupt smooth boundary. 

2Cg—13 to 60 inches; grayish brown (2.5Y 5/2) stratified 
very fine sandy loam and silt loam; common medium 
faint gray (10YR 5/1) and few fine distinct brown 
(10YR 4/3) mottles; massive; very friable; yellowish 
brown (10YR 5/6) stains around old root channels; 
strongly effervescent; moderately alkaline. 


The solum and the mollic epipedon range from 12 to 
20 inches in thickness. The soils are calcareous through- 
out. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1 or 2. It is silty clay loam or silty clay. 
Some pedons have fine textured horizons below the 
mollic epipedon. These horizons have hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 1 or 2. The 2C 
horizon has value of § or 6 and chroma of 2 or less. It 
has mottles with higher chroma. 


Nodaway Series 


The Nodaway series consists of deep, moderately well 
drained, moderately permeable soils on flood plains or 
alluvial fans along tributary streams of the Missouri River. 


Clay and Ray Counties, Missouri 


These soils formed in recent silty alluvium. Slopes range 
from 0 to 2 percent. 

Nodaway soils are similar to Haynie soils and com- 
monly are adjacent to Bremer, Colo, Wabash, and Zook 
soils in the landscape. The adjacent soils have a mollic 
epipedon and contain more clay than the Nodaway soils. 
The poorly drained Bremer soils are on terraces. The 
poorly drained Colo and Zook and very poorly drained 
Wabash soils are in depressional or nearly level areas 
farther from the stream channels than the Nodaway 
soils. Haynie soils are calcareous. 

Typical pedon of Nodaway silt loam, 1,050 feet east 
and 2,510 feet south of the northwest corner of sec. 8, 
T. 54.N., R. 29 W., Ray County: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; common fine roots; slight- 
ly acid; abrupt smooth boundary. 

C1—8 to 28 inches; stratified very dark grayish brown 
({OYR 3/2) and dark grayish brown (10YR 4/2) silt 
loam; massive; friable; few fine roots; common 
wormholes and wormcasts; neutral; abrupt smooth 
boundary. 

C2—28 to 60 inches; dark grayish brown (10YR 4/2) silt 
loam; appears massive but has weak bedding 
planes; friable; few fine roots; common wormholes 
and wormcasts; neutral; clear smooth boundary. 


The Ap horizon has value of 3 and chroma of 1 or 2. 
The C horizon generally has hue of 10YR, value of 4 or 
5, and chroma of 2 to 4. In some pedons where it occurs 
as stratified sediments, however, it is as dark as very 
dark gray (10YR 3/1) or very dark grayish brown (10YR 
3/2). It is slightly acid or neutral. It typically is silt loam or 
loam, but in some pedons it is silty clay loam in which 
the content of clay is about 28 percent. 


Norborne Series 


The Norborne series consists of deep, well drained, 
moderately permeable soils in the slightly higher areas 
on the flood plains along the Missouri River. These soils 
formed in loamy, stratified alluvium. Slopes range from 0 
to 2 percent. 

Norborne soils commonly are adjacent to Cotter and 
Leta soils. Cotter soils contain less sand in the control 
section than the Norborne soils. Their positions on the 
landscape are similar to those of the Norborne soils. 
Leta soils are somewhat poorly drained and are lower on 
the landscape than the Norborne soils. They have a 
clayey A horizon. 

Typical pedon of Norborne very fine sandy loam, 400 
feet east and 2,700 feet north of the southwest corner of 
sec. 6, T. 50 N., R. 28 W., Ray County: 


Ap—O to 9 inches; very dark brown (10YR 2/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
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weak fine granular structure; very friable; common 
fine roots; medium acid; abrupt smooth boundary. 

A—9 to 17 inches; very dark brown (10YR 2/2) very fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
weak very fine granular structure; very friable; 
common fine roots; slightly acid; clear smooth 
boundary. 

Bti—17 to 25 inches; very dark brown (10YR 2/2) very 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; friable; 
common fine roots; few faint clay films on faces of 
peds; slightly acid; clear smooth boundary. 

Bt2—25 to 34 inches; dark brown (10YR 3/3) very fine 
sandy loam, brown (10YR 4/3) dry; moderate fine 
subangular blocky structure; friable; common fine 
roots; few faint clay films on faces of peds; slightly 
acid; clear smooth boundary. 

Bt83—34 to 45 inches; brown (10YR 4/3) very fine sandy 
loam; weak coarse subangular blocky structure; very 
friable; common fine roots; few faint clay films on 
faces of peds; slightly acid; gradual smooth bounda- 


ry. 

C—45 to 60 inches; brown (10YR 4/3) very fine sandy 
loam; few fine faint dark yellowish brown (10YR 4/4) 
and common medium faint grayish brown (10YR 
5/2) mottles; massive; very friable; few fine roots; 
slightly acid. 


The thickness of the solum ranges from 42 to 60 
inches or more. The mollic epipedon is more than 24 
inches thick and extends into the B horizon. Reaction 
ranges from neutral to medium acid throughout the pro- 
file. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. It typically is very fine sandy loam, but 
the range includes loam. The Bt horizon has hue of 
10YR and value and chroma of 2 or 3 in the upper part 
and has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 3 or 4 in the lower part. It is very fine sandy 
loam, loam, or silt loam. The C horizon has hue of 10YR 
or 2.5Y, value of 4 or 5, and chroma of 2 to 4. Yellowish 
brown and grayish brown mottles are common below a 
depth of 30 inches. 


Parkville Series 


The Parkville series consists of deep, somewhat 
poorly drained soils on the flood plains along the Missou- 
ri River. Permeability is very slow in the upper part of the 
profile and moderate in the lower part. These soils 
formed in calcareous, clayey alluvium 12 to 20 inches 
deep over calcareous, loamy alluvium. Slopes range 
from 0 to 2 percent. 

Parkville soils are similar to Leta soils and commonly 
are adjacent to Haynie, Leta, and Levasy soils. Haynie 
soils are silty or foamy throughout. They are slightly 
higher on the landscape than the Parkville soils. Leta 
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soils are slightly lower on the landscape than the Park- 
ville soils. Also, their clayey A horizon is thicker. Levasy 
soils are poorly drained and are in slight depressions. 
Their clayey A horizon is thicker than that of the Parkville 
soils. 

Typical pedon of Parkville silty clay, 1,980 feet west 
and 40 feet south of the northeast corner of sec. 28, T. 
51N., R. 27 W., Ray County: 


Ap—O to 5 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; moderate fine granular struc- 
ture; firm; few fine roots; neutral; abrupt smooth 
boundary. 

A1—5 to 15 inches; black (10YR 2/1) silty clay, very 
dark gray (10YR 3/1) dry; moderate fine angular 
blocky structure; very firm; few fine roots; neutral; 
clear smooth boundary. 

A2—15 to 19 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; weak very fine su- 
bangular blocky structure; very firm; slightly efferves- 
cent; neutral; abrupt wavy boundary. 

2C1—19 to 35 inches; brown (10YR 4/3) silt loam; few 
medium distinct grayish brown (10YR 5/2) and few 
fine prominent strong brown (7.5YR 5/6) mottles; 
massive; very friable; few strata of very fine sand; 
strongly effervescent; neutral; clear smooth bounda- 


ry. 

2C2—35 to 72 inches; grayish brown (10YR 5/2) silt 
loam; common medium distinct yellowish brown 
(10YR 5/6) mottles; massive; very friable; strong 
brown (7.5YR 5/6 to 5/8) stains along old root 
channels; few fine lime concretions; strongly effer- 
vescent; moderately alkaline. 


The thickness of the solum ranges from 12 to 20 
inches. The mollic epipedon ranges from 10 to 20 inches 
in thickness. Reaction ranges from neutral to moderately 
alkaline in the upper part of the profile and is mildly 
alkaline or moderately alkaline in the lower part. 

The Ai or Ap horizon has hue of 10YR or 2.5Y, value 
of 2 or 3, and chroma of 1 to 3. It typically is silty clay, 
but the range includes silty clay loam. The 2C horizon 
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 
2 or 3. It is silt loam, loamy very fine sand, or very fine 
sandy loam and has strata of coarser or finer textured 
material. 


Sampsel Series 


The Sampse! series consists of deep, poorly drained, 
slowly permeable soils on uplands, on foot slopes, and 
at the head of drainageways. These soils formed in 
shale residuum. Slopes range from 2 to 9 percent. 

Sampsel soils are similar to Bremer soils and com- 
monly are adjacent to Greenton, Grundy, and Snead 
soils. Bremer soils have a mollic epipedon that is more 
than 24 inches thick. Greenton, Grundy, and Snead soils 
do not have distinct mottles in the lower part of the 
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mollic epipedon. They are higher on the landscape than 
the Sampsel soils. Greenton soils are on convex side 
slopes. Grundy soils are on ridgetops or side slopes. The 
moderately deep Snead soils are on the steeper side 
slopes. 

Typical pedon of Sampsel silty clay loam, 5 to 9 per- 
cent slopes, 1,518 feet east and 726 feet south of the 
northwest corner of sec. 35, T. 53 N., R. 28 W., Ray 
County: 


Ap—O to 5 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; weak fine granular 
structure; friable; common fine roots; medium acid; 
abrupt smooth boundary. 

A—5 to 9 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; moderate fine 
granular structure; friable; few fine roots; medium 
acid; clear smooth boundary. 

BA—9 to 15 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; common fine dis- 
tinct brown (10YR 4/3) and dark yellowish brown 
(10YR 4/4) mottles; weak fine subangular blocky 
Structure; firm; few fine roots; medium acid; clear 
smooth boundary. 

Bti—15 to 31 inches; dark grayish brown (10YR 4/2) 
silty clay loam; common fine distinct dark yellowish 
brown (10YR 4/4) and common fine faint dark gray 
(10YR 4/1) mottles; moderate very fine subangular 
blocky structure; firm; few fine roots; common faint 
very dark gray (10YR 3/1) clay films on faces of 
peds; few black iron stains; medium acid; gradual 
smooth boundary. 

Bt2—31 to 42 inches; dark grayish brown (2.5Y 4/2) silty 
clay; many fine distinct olive brown (2.5Y 4/4) and 
common fine faint very dark gray (N 3/0) mottles; 
moderate very fine subangular blocky structure; very 
firm; few fine roots; common faint dark gray (N 4/0) 
and very dark gray (N 3/0) clay films on faces of 
peds; common black soft accumulations of iron and 
manganese oxides; medium acid; gradual smooth 
boundary. 

Bt3—42 to 49 inches; dark grayish brown (2.5Y 4/2) silty 
clay loam; common medium distinct olive brown 
(2.5Y 4/4) and common fine faint dark gray (N 4/0) 
mottles; moderate fine subangular blocky structure; 
firm; few fine roots; many distinct very dark gray (N 
3/0) clay films on faces of peds; common black soft 
accumulations of iron and manganese oxides; slight- 
ly acid; gradual smooth boundary. 

Bt4—49 to 60 inches; mottled dark grayish brown (2.5Y 
4/2), dark gray (N 4/0), and olive brown (2.5Y 4/4) 
silty clay loam; weak fine subangular blocky struc- 
ture; firm; few faint clay films on faces of some 
peds; common black soft accumulations of iron and 
manganese oxides; slightly acid. 


Clay and Ray Counties, Missouri 


The thickness of the solum ranges from 36 to 70 
inches. The depth to bedrock ranges from 40 to 70 
inches. The mollic epipedon is 10 to 20 inches thick. 
Reaction is mildly alkaline to medium acid throughout the 
profile. 

The A and BA horizons have hue of 10YR or 2.5Y, 
value of 2 or 3, and chroma of 1 or 2. The Ap horizon 
typically is sitty clay loam, but the range includes silt 
loam. The Bt horizon has hue of 10YR to 5Y, value of 3 
to 6, and chroma of 1 or 2. It has mottles with higher 
chroma. It is silty clay loam or silty clay. Some pedons 
have a C horizon, which has colors and textures similar 
to those of the Bt horizon. 


Sarpy Series 


The Sarpy series consists of deep, excessively 
drained, rapidly permeable soils on the flood plains along 
the Missouri River. These soils formed in sandy alluvium. 
Slopes range from 0 to 2 percent. 

Sarpy soils are adjacent to Haynie and Leta soils. 
Haynie soils are silty or loamy. They are slightly lower on 
the landscape than the Sarpy soils. Leta soils are clayey 
in the upper part and loamy in the lower part. They are 
lower on the landscape than the Sarpy soils. 

Typical pedon of Sarpy loamy fine sand, 990 feet 
south and 1,450 feet west of the northeast corner of 
sec. 19, T. 51 .N., R. 26 W., Ray County: 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; common 
fine roots; neutral; abrupt smooth boundary. 

C—6 to 60 inches; grayish brown (10YR 5/2) fine sand; 
single grain; loose; few fine roots in the upper part; 
strongly effervescent; mildly alkaline. 


The thickness of the solum is the same as that of the 
A1 or Ap horizon. Reaction ranges from neutral to mod- 
erately alkaline throughout the profile. Most pedons have 
free carbonates throughout the control section. 

The A horizon has hue of 10YR, value of 3 to 5, and 
chroma of 1 to 3. It typically is loamy fine sand, but the 
range includes fine sand and fine sandy loam. The C 
horizon has hue of 10YR, value of 4 to 6, and chroma of 
2 to 4. It is dominantly fine sand, but the range includes 
sand, loamy sand, and loamy fine sand. 


Sharpsburg Series 


The Sharpsburg series consists of deep, moderately 
well drained, moderately slowly permeable soils on up- 
lands. These soils formed in loess. Slopes range from 2 
to 14 percent. 

Sharpsburg soils commonly are adjacent to Armster, 
Lagonda, and Macksburg soils. The adjacent soils are on 
side slopes below the Sharpsburg soils. Armster soils 
have glacial sand and pebbles. Lagonda and Macksburg 
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soils have a matrix with chroma of 2 in the upper part of 
the B horizon. 

Typical pedon of Sharpsburg silt loam, 2 to 5 percent 
slopes, 2,300 feet east and 1,370 feet south of the 
northwest corner of sec. 20, T. 52 N., R. 27 W., Ray 
County: 


A1—O to 11 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; friable; many fine roots; common fine pores 
and old root channels; slightly acid; clear smooth 
boundary. 

A2—11 to 17 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; friable; many 
fine roots; many fine pores; slightly acid; clear 
smooth boundary. 

Bti—17 to 24 inches; dark brown (10YR 4/3) silty clay 
loam; moderate very fine subangular blocky struc- 
ture; friable; many fine roots; common fine pores 
and old root channels; few distinct very dark grayish 
brown (10YR 3/2) clay films on faces of peds; 
medium acid; clear smooth boundary. 

Bt2—24 to 35 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; many medium distinct light brownish 
gray (10YR 6/2) mottles; moderate fine and medium 
subangular blocky structure; firm; common fine 
roots; common fine root channels; common distinct 
very dark grayish brown (10YR 3/2) clay films on 
faces of peds; few fine black stains and concretions 
of iron and manganese oxides; strongly acid; gradu- 
al smooth boundary. 

Bt3—-35 to 47 inches; yellowish brown (10YR 5/4) silty 
clay loam; many medium distinct dark grayish brown 
(10YR 4/2) and light brownish gray (10YR 6/2) mot- 
tles; moderate medium subangular blocky structure; 
firm; common fine roots; common fine root chan- 
nels; common faint dark brown (10YR 4/3) clay 
films on faces of peds; common medium black 
stains; strongly acid; gradual smooth boundary. 

Bt4—47 to 55 inches; mottled dark yellowish brown 
(10YR 4/4) and light brownish gray (10YR 6/2) silty 
clay loam; weak medium subangular blocky struc- 
ture: friable; few fine roots; common fine root chan- 
nels; few distinct dark grayish brown (10YR 4/2) 
clay films on faces of peds; common medium black 
stains; strongly acid; clear smooth boundary. 

C—55 to 60 inches; mottled grayish brown (10YR 5/2) 
and dark yellowish brown (10YR 4/4) silt loam; mas- 
sive; friable; few fine roots; medium acid. 


The thickness of the solum ranges from 36 to 72 
inches. The mollic epipedon ranges from 10 to 24 inches 
in thickness. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 to 3. It typically is silt loam, out the range 
includes silty clay loam. The Bt horizon has hue of 10YR, 
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value of 4, and chroma of 3 or 4. The lower part of the 
Bt horizon has mottles with hue of 7.5YR to 2.5Y, value 
of 4 to 6, and chroma of 2 to 6. The Bt horizon is 
medium acid or strongly acid. The content of clay in this 
horizon ranges from 36 to 42 percent. The C horizon has 
mottles with hue of 10YR to 5Y, value of 4 to 6, and 
chroma of 2 to 6. It typically is silt loam but in some 
pedons is silty clay loam. 

Sharpsburg silt loam, 5 to 9 percent slopes, eroded, 
and Sharpsburg silt loam, 9 to 14 percent slopes, 
eroded, have a lighter colored or thinner surface layer 
than is definitive for the series. This difference, however, 
does not significantly affect the use or management of 
the soils. 


Sibley Series 


The Sibley series consists of deep, well drained, mod- 
erately permeable soils on uplands. These soils formed 
in silty loess. Slopes range from 2 to 9 percent. 

Sibley soils are similar to Wiota soils and commonly 
are adjacent to Higginsville, Knox, and Sharpsburg soils. 
Higginsville soils have mottles with chroma of 2 in the 
upper part of the B horizon. They are on side slopes 
below the Sibley soils. Knox soils do not have a mollic 
epipedon. They are on the steeper side slopes. Sharps- 
burg soils have a mollic epipedon that is less than 24 
inches thick and contain more clay in the B horizon than 
the Sibley soils. Also, they are farther from the flood 
plains along the Missouri River. Wiota soils contain more 
sand than the Sibley soils. They are on stream terraces. 

Typical pedon of Sibley silt loam, 2 to 5 percent 
slopes, 460 feet north and 1,400 feet east of the south- 
west corner of sec. 11, T. 51 N., R. 31 W., Clay County: 


A—0 to 11 inches; very dark grayish brown (10YR 3/2) 
silt loam, dark grayish brown (10YR 4/2) dry; weak 
very fine granular structure; friable; many fine roots; 
neutral; clear smooth boundary. 

BA—11 to 18 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark grayish brown (10YR 4/2) 
dry; weak fine angular blocky structure; friable; many 
fine roots; neutral; clear smooth boundary. 

Bti—18 to.25 inches; very dark grayish brown (10YR 
3/2) silty clay loam, dark brown (10YR 3/3) crushed, 
dark brown (10YR 4/3) dry; moderate fine subangu- 
lar blocky structure; firm; common fine roots; 
common faint clay films on faces of peds; neutral; 
clear smooth boundary. 

Bt2—25 to 38 inches; dark brown (10YR 4/3) silty clay 
loam; moderate fine subangular blocky structure; 
firm; few fine roots; common faint clay films on 
faces of peds; slightly acid; clear smooth boundary. 

Bt3—38 to 49 inches; dark yellowish brown (10YR 4/4) 
and grayish brown (10YR 5/2) silty clay loam; few 
fine prominent strong brown (7.5YR 5/6 to 5/8) 
mottles; weak medium subangular blocky structure; 
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firm; few fine roots; few faint clay films on faces of 
peds; medium acid; gradual smooth boundary. 

C—49 to 72 inches; mottled dark yellowish brown (10YR 
4/4), grayish brown (10YR 5/2), and strong brown 
(7.5YR 5/6 to 5/8) silt loam; massive; friable; 
medium acid. 


The solum is 46 to more than 60 inches thick. The 
mollic epipedon is 24 to 36 inches thick. Reaction gener- 
ally is medium acid to neutral throughout the profile, but 
in some pedons it ranges to mildly aikaline in the upper 
part of the mollic epipedon. 

The A horizon has hue of 10YR and value and chroma 
of 2 or 3. It commonly is silt loam in the upper part and 
silt loam or silty clay loam in the lower part. The B 
horizon has hue of 10YR. It has value of 3 and chroma 
of 2 or 3 in the upper part and value of 3 to 5 and 
chroma of 3 or 4 in the lower part. It does not have 
mottles or matrix colors with chroma of 2 or less within 
36 inches of the surface. The content of clay in this 
horizon is 32 to 35 percent. The C horizon has hue of 
10YR, value of 4 or 5, and chroma of 2 to 4. It has 
mottles with hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 2 to 6. It commonly is silt loam, but in some 
pedons it is silty clay loam. 


Snead Series 


The Snead series consists of moderately deep, moder- 
ately well drained, slowly permeable soils on uplands. 
These soils formed in material weathered from calcare- 
ous, clayey shale and thin layers of interbedded lime- 
stone. Slopes range from 5 to 30 percent. 

Snead soils commonly are adjacent to the deep Arm- 
ster, Greenton, Ladoga, and Sampsel soils. Armster and 
Ladoga soils are on side slopes and ridgetops above the 
Snead soils. Greenton soils and the poorly drained 
Sampsel soils are on side slopes and foot slopes below 
the Snead soils. 

Typical pedon of Snead flaggy silty clay loam, in an 
area of Snead-Rock outcrop complex, 14 to 30 percent 
slopes, 462 feet south and 1,550 feet east of the north- 
west corner of sec. 3, T. 53 N., R. 27 W., Ray County: 


Ai—0 to 4 inches; very dark brown (10YR 2/2) flaggy 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium granular structure; friable; many 
fine and medium roots; about 20 percent flat lime- 
stone fragments 1 to 15 inches long; neutral; clear 
smooth boundary. 

A2—4 to 12 inches; very dark brown (10YR 2/2) flaggy 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate fine and very fine subangular blocky struc- 
ture; firm; few large roots; about 20 percent flat 
limestone fragments 1 to 15 inches long; neutral; 
clear smooth boundary. 
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A3—12 to 19 inches; very dark grayish brown (10YR 
3/2) flaggy silty clay, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; firm; many 
fine and medium roots; about 20 percent flat lime- 
stone fragments 1 to 15 inches long; neutral; clear 
smooth boundary. 

Bw—19 to 26 inches; dark grayish brown (10YR 4/2) 
silty clay; common fine faint grayish brown (10YR 
5/2) and brown (10YR 4/3) mottles; moderate fine 
subangular blocky structure; very firm; common fine 
roots; slightly effervescent; neutral; clear smooth 
boundary. 

C—26 to 38 inches; dark grayish brown (2.5Y 4/2), gray- 
ish brown (2.5Y 5/2), and olive brown (2.5Y 4/4) 
silty clay; massive; very firm; few fine roots; few 
weathered shale fragments; strongly effervescent; 
mildly alkaline; clear smooth boundary. 

Cr—38 to 60 inches; dark gray (5Y 4/1) weathered 
shale; few fine dark grayish brown (2.5Y 4/2) and 
olive brown (2.5Y 4/4) mottles; slightly effervescent; 
mildly alkaline. 


Thickness of the solum ranges from 15 to 30 inches. 
The depth to bedrock ranges from 20 to 40 inches. The 
depth to free carbonates ranges from 12 to 20 inches. 

The A horizon has hue of 10YA, value of 2 or 3, and 
chroma of 1 or 2. It is slightly acid or neutral. The 
content of flat limestone fragments in this horizon ranges 
from 20 to 25 percent. The B horizon has hue of 10YR 
to 5Y, value of 4 or 5, and chroma of 2 to 6 and is 
mottled. It is silty clay or clay and is neutral to moderate- 
ly alkaline. The C horizon has the same range in color 
and texture as the B horizon. 


Wabash Series 


The Wabash series consists of deep, very poorly 
drained, very slowly permeable soils on flood plains 
along tributaries of the Missouri River. These soils 
formed in clayey alluvium. Slopes range from 0 to 2 
percent. 

Wabash soils are similar to Booker and Zook soils and 
commonly are adjacent to Colo, Nodaway, and Zook 
soils. Booker soils contain more clay in the control sec- 
tion than the Wabash soils. Colo, Nodaway, and Zook 
soils contain less clay in the control section than the 
Wabash soils, and Nodaway soils are browner. Also, 
on and Nodaway soils are closer to the stream chan- 
nels. 

Typical pedon of Wabash silty clay, 3,960 feet north 
and 30 feet east of the southwest corner of sec. 24, T. 
54N., R. 27 W., Ray County: 


Ap—0 to 6 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; moderate fine angular blocky struc- 
ture parting to weak very fine granular; firm; many 
fine roots; medium acid; abrupt smooth boundary. 
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A—6 to 14 inches; black (10YR 2/1) silty clay, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
structure parting to moderate medium granular; very 
firm; many fine roots; medium acid; clear smooth 
boundary. 

Bg1—14 to 20 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky structure; very firm; many fine roots; slightly 
acid; clear smooth boundary. 

Bg2—20 to 30 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; very firm; many fine roots; slightly acid; 
clear smooth boundary. 

Bg3—30 to 41 inches; very dark gray (10YR 3/1) silty 
clay, dark gray (10YR 4/1) dry; weak medium su- 
bangular blocky structure; very firm; few fine roots, 
neutral; gradual smooth boundary. 

Bg4—41 to 56 inches; very dark gray (10YR 3/1) silty 
clay; moderate medium angular blocky structure; 
very firm; few fine roots; neutral; gradual smooth 
boundary. 

Bg5—56 to 66 inches; very dark gray (10YR 3/1) silty 
clay loam; few fine distinct gray (10YR 5/1) and few 
fine distinct dark brown (10YR 4/3) mottles; weak 
fine subangular blocky structure; firm; neutral. 


The thickness of the solum ranges from about 40 to 
more than 60 inches. The depth to free carbonates is 
more than 40 inches. 

The A horizon has hue of 10YR or 5Y, value of 2 or 3, 
and chroma of 2 or less. The Ap horizon is dominantly 
silty clay but is silty clay loam in some pecons. It ranges 
from medium acid to neutral. The matrix colors in the 
part of the B horizon within a depth of 36 inches are the 
same as those in the A horizon. The part below a depth 
of 36 inches has the same range in hue and chroma but 
commonly has higher value, ranging to 4 or 5. The con- 
tent of clay in the 10- to 40-inch control section ranges 
from 46 to 60 percent. The B horizon ranges from slight- 
ly acid to mildly alkaline. The C horizon is similar in color, 
texture, and reaction to the B horizon. 


Waldron Series 


The Waldron series consists of deep, somewhat poorly 
drained, slowly permeable soils on the flood plains along 
the Missouri River. These soils formed in calcareous, 
stratified deposits of clayey and loamy alluvium. Slopes 
range from 0 to 2 percent. 

Waldron soils commonly are adjacent to Haynie, Leta, 
and Levasy soils. They are slightly lower on the land- 
scape than the adjacent soils. Haynie soils are silty or 
loamy. Leta and Levasy soils are clayey in the upper part 
and loamy in the lower part. 

Typical pedon of Waldron silty clay loam, 1,400 feet 
south and 800 feet east of the northwest corner of sec. 
24, T. 51 N., R. 31 W., Clay County: 
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Ap—O to 5 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
granular structure; firm; few fine roots; slightly effer- 
vescent; mildly alkaline; abrupt smooth boundary. 

A—S to 9 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure parting to 
weak fine granular; firm; few fine roots; a 1-inch 
stratum of very dark grayish brown (10YR 3/2) clay 
that has strong medium angular blocky structure; 
slightly effervescent; mildly alkaline; clear smooth 
boundary. 

C1—9 to 15 inches; very dark grayish brown (10YR 4/2) 
silty clay, grayish brown (10YR 5/2) dry; weak 
medium subangular blocky structure; very firm; few 
fine roots; a 1-inch stratum of very dark grayish 
brown (10YR 3/2) clay; slightly effervescent; mildly 
alkaline; clear smooth boundary. 

C2—15 to 31 inches; stratified, dark grayish brown 
(10YR 4/2) silty clay; few fine prominent dark brown 
(7.5YR 4/4) mottles; moderate medium subangular 
blocky structure; very firm; few fine roots; a thin 
lense of grayish brown (10YR 5/2) very fine sandy 
loam; thin layers of grayish brown (10YR 5/2) silt 
between clay layers; strongly effervescent; moder- 
ately alkaline; abrupt smooth boundary. 

C3—31 to 38 inches; very dark grayish brown (10YR 
3/2) silty clay; weak fine subangular blocky struc- 
ture; very firm; few fine roots; slightly effervescent; 
moderately alkaline; abrupt smooth boundary. 

C4—38 to 45 inches; dark grayish brown (2.5Y 4/2) silty 
clay; few fine prominent dark brown (7.5YR 4/4) 
mottles; moderate fine subangular blocky structure; 
very firm; very few very fine roots; slightly efferves- 
cent; mildly alkaline; abrupt smooth boundary. 

C5—45 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay; common fine distinct dark brown ({0YR 4/3) 
mottles; weak medium angular blocky structure; very 
firm; very few very fine roots; strongly effervescent; 
mildly alkaline. 


Free carbonates and slight effervescence are within 
10 inches of the surface. Reaction ranges from neutral 
to moderately alkaline throughout the profile. 

The Ap or At horizon has hue of 10YR to 5Y, value of 
2 or 3, and chroma of 1 to 3. It typically is silty clay 
loam, but the range includes silty clay. The C horizon 
has hue of 10YRA or 2.5Y, value of 2 to 5, and chroma of 
1 to 4, It has mottles with higher chroma or redder hue. 
The content of clay in the 10- to 40-inch control section 
ranges from 35 to 50 percent. Thin lenses of coarser 
textures are in the control section. 


Wiota Series 


The Wiota series consists of deep, well drained, mod- 
erately permeable soils on stream terraces. These soils 
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formed in silty alluvium that washed in from loess-cov- 
ered uplands. Slopes range from 0 to 2 percent. 

Wiota soils are similar to Cotter soils and commonly 
are adjacent to Bremer, Snead, and Zook soils. Bremer 
and Zook soils are poorly drained and are lower on the 
landscape than the Wiota soils. Cotter soils contain less 
clay in the lower part of the solum than the Wiota soils. 
Snead soils are moderately deep. They are on uplands. 

Typical pedon of Wiota silt loam, 1,600 feet north and 
330 feet east of the southwest corner of sec. 17, T. 51 
N., R. 32 W., Clay County: 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
fine granular structure; friable; common fine roots; 
medium acid; abrupt smooth boundary. 

A—7 to 12 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; friable; common fine roots; 
medium acid; clear smooth boundary. 

BA—12 to 22 inches; dark brown (10YR 3/3) silty clay 
loam, brown (10YR 5/3) dry; weak fine subangular 
blocky structure; friable; common fine roots; very 
dark grayish brown (10YR 3/2) organic coatings on 
faces of peds; slightly acid; clear smooth boundary. 

Bt1—22 to 33 inches; brown (10YR 4/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
few fine roots; common faint very dark grayish 
brown (10YR 3/2) clay films on faces of peds and 
along root channels; slightly acid; gradual smooth 
boundary. 

Bt2—33 to 49 inches; brown (10YR 4/3) silty clay loam; 
moderate medium subangular blocky structure; fri- 
able; few faint dark grayish brown (10YR 4/2) clay 
films on faces of peds; very dark grayish brown 
(10YR 3/2) root channels; medium acid; gradual 
smooth boundary. 

C—49 to 60 inches; brown (10YR 4/3) silty clay loam; 
few medium distinct grayish brown (10YR 5/2) mot- 
tles; massive; some vertical cleavage; very dark 
grayish brown (10YR 3/2) root channels; medium 
acid. 


The solum ranges from 36 to 60 inches in thickness. It 
is slightly acid to strongly acid. The mollic epipedon 
ranges from about 18 to 32 inches in thickness and 
includes the upper part of the B horizon in most pedons. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. it is silt loam or silty clay loam. The 
upper part of the Bt horizon is dark brown (10YR 3/3), 
and the lower part has hue of 10YR, value of 4 or 5, and 
chroma of 3 or 4. The content of clay in this horizon is 
32 to 36 percent. The C horizon has matrix colors similar 
to those of the Bt horizon, but in some pedons it has 
mottles with both low and high chroma. 


Clay and Ray Counties, Missouri 


Zook Series 


The Zook series consists of deep, poorly drained, 
slowly permeable soils on moderately wide flood plains. 
These soils formed in silty and clayey alluvium. Slopes 
range from 0 to 2 percent. 

Zook soils are similar to Colo and Wabash soils and 
commonly are adjacent to Bremer, Nodaway, and 
Wabash soils. Bremer soils have a mollic epipedon that 
is less than 36 inches thick and have an argillic horizon. 
They are on stream terraces. Colo soils contain less clay 
than the Zook soils. Nodaway soils also contain less 
clay, are browner, and are closer to the stream chan- 
nels. Wabash soils contain more clay than the Zook 
soils. 

Typical pedon of Zook silty clay loam, 1,350 feet west 
and 30 feet north of the southeast corner of sec. 1, T. 
54 N., R. 27 W., Ray County: 


Ap—O to 6 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine and medium 
granular structure; firm; many fine roots; slightly acid; 
abrupt smooth boundary. 

A1—6 to 17 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; moderate fine subangular 
blocky structure; firm; many fine roots; slightly acid; 
gradual smooth boundary. 

A2—17 to 26 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; moderate medium suban- 
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gular blocky structure parting to weak fine subangu- 
lar blocky; firm; common fine roots; slightly acid; 
gradual smooth boundary. 

AB—26 to 37 inches; very dark gray (10YR 3/1) silty 
clay loam, gray (10YR 5/1) dry; moderate medium 
subangular blocky structure; firm; few fine roots; 
slightly acid; clear smooth boundary. 

Bg—37 to 50 inches; dark gray (10YR 4/1) silty clay 
loam; moderate coarse subangular blocky structure; 
firm; few fine roots; neutral; clear smooth boundary. 

Cg—50 to 66 inches; mottled dark gray (1OYR 4/1) and 
dark grayish brown (2.5Y 4/2) silty clay loam; mas- 
sive; some vertical cleavage; firm; few fine roots in 
the upper part; neutral. 


The solum ranges from 36 to 60 inches in thickness. 
Reaction ranges from medium acid to neutral throughout 
the profile. The content of clay in the solum ranges from 
32 to 45 percent. The mollic epipedon is more than 36 
inches thick. 

The A horizon is black (10YR 2/1) in the upper part 
and black ({0YR 2/1) or very dark gray (10YR 3/1) in 
the lower part. It is silty clay loam or silty clay. The B 
and C horizons also are silty clay loam or silty clay. They 
have hue of 10YR or 5Y, value of 2 to 5, and chroma of 
1. Mottles with higher chroma are below a depth of 36 
inches. 
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Factors of Soil Formation 


Soil forms through processes that act on accumulated 
or deposited geologic material. The characteristics of the 
soil are determined by the type of parent material; the 
plant and animal life on and in the soil; the climate under 
which the soil-forming factors have been active; the to- 
pography, or lay of the land; and the length of time that 
these factors have been active. 

The parent maierial affects the kind of soil profile that 
forms and, in a few areas, determines it almost entirely. 
Plant and animal life, chiefly plants, are active factors of 
soil formation. The climate determines the amount of 
water available for leaching and the amount of heat for 
physical and chemical changes. Climate and plant and 
animal life act on the parent material that has accumulat- 
ed through the weathering of rocks and slowly change it 
to a natural body that has genetically related horizons. 
Relief commonly modifies the effects of the other fac- 
tors. Finally, time is needed for the changes that trans- 
form the parent material into a soil. Generally, a long 
time is needed for the development of distinct soil hori- 
zons. 

These factors of soil formation are so closely interre- 
lated in their effects on the soil that few generalizations 
can be made about the effect of any one factor unless 
conditions are specified about the other four. 


Parent Material 


Parent material is the unconsolidated mass in which a 
soil forms. The formation or deposition of this material is 
the first step in the development of a soil profile. The 
characteristics of the parent material determine the 
chemical and mineralogical composition of the soil. Four 
kinds of parent material, alone or in combination, have 
contributed to the formation of the soils in Clay and Ray 
Counties. These are material weathered from bedrock; 
glacial material; loess, or wind-deposited material; and 
alluvium, or water-deposited material. 

Greenton, Sampsel, and Snead soils formed in materi- 
al weathered from shale interbedded with thin layers of 
limestone. Greenton soils also formed in a thin layer of 
loess overlying the residual material. 

Glacial parent material, which consists of clay, silt, 
sand, gravel, and a few boulders, was transported during 
periods of glaciation. Much of the glacial material was 
moved long distances, but some of it is of local origin. 
Armster and Lagonda soils formed in loess or pedisedi- 
ments and in the underlying glacial till. 


Loess, or silty material transported by wind, is an ex- 
tensive parent material in Clay and Ray Counties. The 
principal source of the loess was probably the flood 
plains along the Missouri River after the retreat of the 
last glacier. The thickest deposits are on the hills border- 
ing these flood plains. Knox and Sibley soils formed in 
the loess on these uplands (fig. 12). Farther from the 
source, the deposits are thinner and contain more clay. 
The finer textured parent material and gentler slopes 
resulted in soils that are more poorly drained. Grundy, 
Ladoga, and Sharpsburg soils are examples. 

Alluvium is material that was transported by water and 
deposited on nearly level flood plains. Depending on the 
diverse origins and varying speeds of the flowing water, 
this material varies greatly in texture and mineralogical 
composition. The source of the alluvium on the flood 
plains along smail tributary streams is limited to local 
uplands. The coarser textured Nodaway soils formed in 
alluvium deposited in areas near the stream channels 
where the current was strongest. The finer textured 
Wabash and Zook soils formed in alluvium in areas away 
from the stream channels where the finer clay particles 
settled from the backwater. The vast drainage area of 
the Missouri River is the source of the parent material of 
the soils on the flood plains along the river. These soils 
have a wider range of texture than the soils along the 
small tributaries. The coarser textured Haynie, Landes, 
and Sarpy soils formed in alluvium deposited while the 
water was flowing rapidly enough to carry sand-size par- 
ticles. The finer textured Aholt, Booker, Leta, Levasy, 
and Waldron soils formed in alluvium deposited in slack 
water areas. 


Plant and Animal Life 


Plant and animal life on or in the soil is an active soil- 
forming factor. Plants furnish organic matter to the soil 
and bring plant nutrients from underlying layers to the 
surface layer. As plants die and decay, they contribute 
organic matter to the soil. Bacteria and fungi decompose 
the plant remains and help incorporate the organic 
matter into the soil. 

The kind of native vegetation has greatly influenced 
soil formation in the two counties. The addition of organ- 
ic matter to the soils that formed under prairie grasses is 
largely the result of the yearly decomposition of plant 
material. The plant tops decompose at the surface, but a 
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Figure 12.—Profile of Knox soils, which formed in a thick layer of loess. 


large share of this material consists of roots, which de- 
compose at various depths in the soil. Soils that formed 
under prairie grasses have a thick, dark surface layer. 

Higginsville, Sharpsburg, and Sibley soils are examples. 

The addition of organic matter to the soils that formed 
under forest vegetation is mostly the result of the de- 
composition of leaves and twigs on the surface. These 
soils have a thin, dark surface layer. Armster, Knox, and 
Ladoga soils are examples. 

Insects, worms, animals, and human activities affect 
the soils. The effect of bacteria and fungi, which cause 
the rotting of organic material, fix nitrogen, and improve 
tilth, is greater than the effect of animals. Burrowing 
animals and insects loosen and mix various soil hori- 
zons. Human activities can greatly affect soil formation in 
a short period. The major alterations in Clay and Ray 
Counties have resulted from changes in vegetation, 
drainage, and accelerated erosion. Row crops have re- 
placed native grasses and many forested areas. Nearly 
all the flood plains and many of the uplands are now 
farmed. These changes have increased food production, 


but they have adversely affected sustained productivity. 
Accelerated erosion continues to reduce the potential of 
many upland soils. Also, the loss of cropland to urban 
development is virtually irreversible. 


Climate 


Climate continues to be an important factor of soil 
formation in the survey area. Geologic erosion, plant and 
animal life, and, in more recent times, accelerated ero- 
sion have varied with the climate. The present climatic 
conditions tend to favor forest vegetation rather than 
prairie grasses. The more arid climatic conditions of the 
past favored prairie grasses. 

The glacial periods, which greatly affected soil-forming 
processes, were a result of climatic changes. Thousands 
of years of cold temperatures resulted in the glaciers 
that moved into the area. Warmer temperatures and high 
winds resulted in severe geologic erosion, and much of 
the area was covered by loess. 


Clay and Ray Counties, Missouri 


High temperatures and adequate rainfall encourage 
rapid chemical and physical changes. This type of cli- 
mate is conducive to the breakdown of minerals and the 
relocation of clay within the soil. As the clay is moved 
downward, a subsoil forms. Nearly all the upland soils 
show the evidence of this eluviation. 


Topography 


Topography, or the lay of the land, affects soil forma- 
tion through its effect on drainage, runoff, infiltration, and 
accelerated erosion. The length, shape, aspect, and gra- 
dient of slopes help to determine the pattern and distri- 
bution of soils. 

The amount of water entering the soil depends on the 
slope, permeability, and the intensity of rainfall. Because 
runoff is rapid in steep areas, very little water passes 
through the soil and soil formation is slow. Geologic 
erosion almost keeps pace with the soil-forming process- 
es. In gently sloping areas, runoff is slow and erosion is 
minimal. Most of the water passes through the soil. As a 
result, leaching, the translocation of clay, and other soil- 
forming processes are intensified. The soils in these 
areas are characterized by maximum profile develop- 
ment. 

Steep, south-facing slopes receive more direct sunrays 
and are more droughty than north-facing slopes. The 
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droughtiness affects soil formation through its effect on 
the kind of vegetation, erosion, and freezing and thaw- 
ing. 


Time 


The age of a soil is an indication of the degree of 
profile development rather than an indication of the 
number of years that the soil material has existed. The 
degree of profile development depends partly on the 
length of time that the parent material has been in place 
and has been subject to the soil-forming processes. The 
older soils show the effects of leaching and clay move- 
ment and have distinct horizons. Young soils show little 
evidence of profile development. 

Alluvial soils are the youngest soils. Nodaway soils 
show no evidence of profile development because alluvi- 
al material is added nearly every year. Bremer and Moni- 
teau soils, which are older alluvial soils on stream ter- 
races, have distinct horizons. 

The moderately sloping to steep, moderately deep 
Snead soils formed in shale and limestone residuum that 
is much older than the parent material of other soils. The 
removal of soil material through geological erosion, how- 
ever, nearly keeps pace with the soil-forming processes. 
As a result, these soils are considered young. 
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ABC soil. A soil having an A, a B, and a C horizon. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
a and erosion control are extremely diffi- 
cult. 

Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Inches 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bottom land. The normal flood plain of a stream, sub- 
ject to flooding. 

Calcareous soll. A soil containing enough calcium car- 
bonate (commonly combined with magnesium car- 
bonate) to effervesce visibly when treated with cold, 
dilute hydrochloric acid. 

Capillary water. Water held as a film around soil parti- 
cles and in tiny spaces between particles. Surface 


tension is the adhesive force that holds capillary 
water in the soil. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard 
compacted layers to a depth below normal plow 
depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in diame- 
ter; if flat, mineral or rock particles (flagstone) 15 to 
38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
base of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 
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Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is that part of the soil 
profile between depths of 10 inches and 40 or 80 
inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the sur- 
face for the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the resuit of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
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monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 
Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained.—Water is removed from the soil read- 
ily, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 
Moderately weil drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically they 
are wet long enough that most mesophytic crops 
are affected. They commonly have a slowly pervious 
layer within or directly below the solum, or periodi- 
cally receive high rainfall, or both. 
Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly contin- 
uous, they can have moderate or high slope gradi- 
ents. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
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through eluviation are eluvial; those that have re- 
ceived material are illuvial. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes the sur- 
face. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for con- 
struction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, sub- 
ject to frequent or occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
38 centimeters) long. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders transport- 
ed and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 
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Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of matu- 
rity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Gully. A miniature valiey with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the sur- 
face in which an accumulation of humified organic 
matter is mixed with the mineral material. Also, any 
plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—-The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C hori- 
zon. The B horizon also has distinctive characteris- 
tics such as (1) accumulation of clay, sesquioxides, 
humus, or a combination of these; (2) granular, pris- 
matic, or blocky structure; (3) redder or browner 
colors than those in the A horizon; or (4) a combina- 
tion of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon, 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soll groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
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chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

iluviation. The movement of soil material from one hori- 
zon to another in the soil profile. Generally, material 
is removed from an upper horizon and deposited in 
a lower horizon. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually ex- 
pressed in inches per hour. The rate can be limited 
by the infiltration capacity of the soil or the rate at 
which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. Therefore, 
intake rate for design purposes is not a constant but 
is a variable depending on the net irrigation applica- 
tion. The rate of water intake in inches per hour is 
expressed as follows: 


OSS TENN 0:2:. cdasccacssocssassesonscsesseiscvestersteseersestiesd very low 
0:2 10) O64 sa isisicsscsscsasias nsscasccissanssi eateestigeaisiebasyeiebverasen low 
0.4 to 0.75. .. moderately low 
O75 TO WB caisiescsestscasesessésdcscssessecsccsstecstezersicase moderate 
1.25 to 1.78... moderately high 
V7 S510: 2G ca ciaie aids crcttszesatsesacoasessaertizviiaemmeatieecasats high 
More: than 2:5. siiiscsessssscieitierii casein very high 


Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges calied border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
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crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soll. Soil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 

Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
and arrangement of those horizons in the soil pro- 
file. 

Mottling, soil. lrreguiar spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size meas- 
urements are of the diameter along the greatest 
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dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant essen- 
tial to its growth. Plant nutrients are mainly nitrogen, 
phosphorus, potassium, calcium, magnesium, sulfur, 
iron, manganese, copper, boron, and zinc obtained 
from the soil and carbon, hydrogen, and oxygen 
obtained from the air and water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Parent material. The unconsolidated organic and miner- 
al material in which soil forms. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedisediment. A thin layer of alluvial material that man- 
tles an erosion surface and has been transported to 
its present position from higher lying areas of the 
erosion surface. 

Pedon. The smallest volume that can be called ‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


VETY SIOW...... cccctseseseresseneeesenenseseeeee less than 0.06 inch 
SOW indiana in eetenennctien 0.06 to 0.2 inch 
Moderately SIOW............ cscs 0.2 to 0.6 inch 
Moderate........008 .0.6 inch to 2.0 inches 
Moderately rapid... .....2.0 to 6.0 inches 
FRADIG wieiscvcvedeedessesssesdestecsssdiseennenteoesseivecs 6.0 to 20 inches 


Very PAPid....... esses eeseseeeneeeeeeesenes more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and alkalini- 
ty in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 
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Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or evapotranspira- 
tion. 

Poorly graded. Refers to a coarse grained soil or soil 
material consisting mainly of particles of nearly the 
same size. Because there is little difference in size 
of the particles, density can be increased only slight- 
ly by compaction. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under specif- 
ic management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely ACid.......cssessseseseeserentereseeeneseetene below 4.5 
Very strongly a 4.5 to 5.0 
Strongly acid.... 5.1 to 5.5 


Medium acid..... 5.6 to 6.0 
Slightly acid.. 1 to 6.5 
Neutral.......... 6 to 7.3 


Mildly alkaline........... 
Moderately alkaline.. 
Strongly alkaline........... me 
Very strongly alkaline... 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulated as consolidated rock disintegrated in 
place. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Rippable. Bedrock or hardpan can be excavated using a 
single-tooth ripping attachment mounted on a tractor 
with a 200-300 draw bar horsepower rating. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, peb- 
bles, cobbles, stones, and boulders. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream chan- 
nels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
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called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of sedi- 
mentary rock are conglomerate, formed from gravel; 
sandstone, formed from sand; shale, formed from 
clay; and limestone, formed from soft masses of 
calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory per- 
formance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 
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Soll. A natural, three-dimensional body at the earth’s 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soll separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

VEY CORPSE SANG sisccsisscssssscsssrsssesiessvissetsessivves 2.0 to 1.0 
GOArSO SANG... eeescssstsesssceeesesssseeeteeereersracees 1.0 to 0.5 
Medium sand. 0.5 to 0.25 
Fine sand............ ..0.25 to 0.10 
Very fine sand.... ..0.10 to 0.05 
Silt...... .-.0.05 to 0.002 


.less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the mate- 
rial in these horizons are unlike those of the underly- 
ing material. The living roots and plant and animal 
activities are largely confined to the solum. 

Stone line. A concentration of coarse fragments in a 
soil. Generaily it is indicative of an old weathered 
surface. In a cross section, the line may be one 
fragment or more thick. It generally overlies material 
that weathered in place and is overlain by recent 
sediment of variable thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that inferfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty (laminat- 
ed), prismatic (vertical axis of aggregates longer 
than horizontal), co/umnar (prisms with rounded 
tops), blocky (angular or subangular), and granular. 
Structureless soils are either single grain (each grain 
by itself, as in dune sand) or massive (the particles 
adhering without any regular cleavage, as in many 
hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ap horizon.” 
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Surface soil. The A, E, AB, and EB horizons. includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use and behavior. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying ‘‘coarse,” ‘‘fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
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rich in organic matter and is used to topdress road- 
banks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, are in soils in 
extremely small amounts. They are essential to plant 
growth. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Weathering. All physical and chemical changes pro- 
duced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Well graded. Refers to soil material consisting of coarse 
grained particles that are well distributed over a wide 
range in size or diameter. Such soil normally can be 
easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The mois- 
ture content of soil, on an ovendry basis, at which a 
plant (specifically sunflower) wilts so much that it 
does not recover when placed in a humid, dark 
chamber. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
(Data were recorded in the period 1951-79 at Kansas City, Mo.] 
Temperature Precipitation 
2 years in 2 years in 10 
| 10 will have-- Average will have-- Average 
Month Average | Average | Average number of |Average number of 
daily daily | Maximum | Minimum growing More |days with 


higher 
than-- 


January---- | 
eee 43.5 | 25.1 | 34.3 73 | -1 | 10 | 1.28 | -57| 1.88 
March------ 5aeT 32.8 | 42.8 84 9 65 | 2.51 1.19 3.64 
Apr i1------ 66.6 45.7 | 56.2 89 26 217 3.34 1.94| 4.58 
May-------- | 76.6 56.8 66.7 93 37 518 4.12 2.89 5.25 
June------- | 85.0 66.3 7547 99 50 771 5.18 2.77| 7.30 
July------- | 89.2 | 70.8 80.0 103 56 930 4.42 1.54 6.80 
August----~ 88.5 | 69.2 78.9 103 | 55 896 3.69 1.37| 5.62 
September—- 81.2 60.7 71.0 98 42 630 4,08 1.17 6.42 
October----| 70.3 49.5 59.9 91 30 333 3.02 94) 4LTL 
November---| 54.8 35.9 45.4 78 14 46 1.56 226) 2.54 
December--~ 42.8 26.2 34.5 | 68 0 12 | 1.38 748 2.12 
Yearly: | | | 

Average--| 65.8 | 46.6 56.2 -<- | --~ | oo =< oe --- 

ieeetnend| | 

27.58] 44.29 


* A growing degree day is a unit of heat available for plant growth. It can be calculated 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature 
growth is minimal for the principal crops in the area (50° F). 


than--|than--j|0.10 inch 


or more 


FSF Ww VF Hn DA DO A A HD SF WwW 


Average 
snowfall 


by adding the 
below which 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Data were recorded in the period 1951-79 
at Kansas City, Mo.] 


SERIE REREnE IRERRREER EER 


Temperature 


Probability | 240 FP 28° F 32° F 
or lower or lower or lower 


Last freezing { 
temperature 
in spring: 


| 
1 year in 10 
later than-- April 14 April 28 May 8 
| | 
2 years in 10 | 
later than-- April 3 April 17 April 25 


5 years in 10 | | 
later than-- March 13 March 25 | April 2 


First freezing 
temperature 
in fall: 


earlier than-- | October 31 | October 6 | October 16 
2 years in 10 


2 
earlier than-- | November 6 | October 30 | October 21 


| 

| | 

1 year in 10 | 
| 

| 


5 years in 10 
earlier than-- November 18 {| November 6 October 31 


TABLE 3.-~GROWING SEASON 
[Data were recorded in the period 1951-79 
at Kansas City, Mo.] 


Daily minimum temperature 
during growing season 


Probability | Higher 
than 
24° F 
Days Days 
9 years in 10 | 220 185 
| 
8 years in 10 | 228 207 | 192 
5 years in 10 | 244 | 220 | 206 
| 
2 years in 10 | 260 232 220 
| 
| 


year in 10 
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TABLE 4,--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Sibley silt loam, 2 to 5 percent slopes—--+.------—------—= 0.8 
16 Sibley silt loam, 5 to 9 percent slopes-------------------- 0.7 
2c Higginsville silt loam, 5 to 9 pereent slopes------------—- 0.6 
5c Macksburg silt loam, 5 to 9 percent slopes-~--- 3.5 
6B Sharpsburg silt loam, 2 to 5 percent slopes 5.7 
6C2 Sharpsburg silt loam, 5 to 9 percent slopes, eroded 6.3 
6D2 Sharpsburg silt loam, 9 to 14 percent slopes, eroded-----—- 1.5 
8 Pits, quarries---------------~----- + - + - - oe ee 0.1 
9D Snead silty clay loam, 5 to 14 percent slopes-- — 1.7 
9E Snead silty clay loam, 14 to 30 percent slopes---~---- eee 0.2 
10D Snead-Rock outcrop complex, 5 to 14 percent slopes--------- 2.4 
10F Snead-Rock outcrop complex, 14 to 30 percent slopes-------- 5.7 
11¢2 Greenton silty clay loam, 5 to 9 percent slopes, eroded---- 1.9 
11¢3 Greenton silty clay loam, 5 to 9 percent slopes, severely 

eroded----------------- 5 -- -- +--+ en nee 190 2,150 2,340/ 0.4 
11D3 Greenton silty clay loam, 9 to 14 percent slopes, severely 

eroded--------------~-- == - - = -- - = = = - $= = = = = = = = = = == == = 1,440 6,650 8,090 1.3 
13B Sampsel silty clay loam, 2 to 5 percent slopes---- 10 2 750 2,760 0.4 
13¢ Sampsel silty clay loam, 5 to 9 percent slopes-~-- 280 4,050 4,330 0.7 
243 Lagonda silt loam, 2 to 5 percent slopes-—----—~-----~----~— 100 7,850 7,950 1.3 
25C2 j|Lagonda silty clay loam, 5 to 9 percent slopes, eroded----- 19,450 41,600 61,050 9.9 
25D2 Lagonda silty clay loam, 9 to 14 percent slopes, eroded---~ 560 1,950 2,510] 0.4 
26B Ladoga silt loam, 2 to 5 percent slopes-------------------- 3,400 3,850 7, 250 1.2 
26C2 j|Ladoga silt loam, 5 to 9 percent slopes, eroded--- 6,200 7,400 13,600 2.2 
26D2 Ladoga silt loam, 9 to 14 percent slopes, eroded--------~-- 5,600 1,950 7,550 1.2 
27D3 Ladoga silty clay loam, 5 to 14 percent slopes, severely 

CPOd Ed mann mn nn nn nnn nnn ee nn rn nn enna nnne n= 1,100 3,550 4,650 0.8 
31 Colo silty clay loam--- ---- 475 4,750 5,225 0.8 
33 Zook silty clay loam--- —— 3,250 6,850 10,100 1.6 
35 Booker silty clay------ ---- te) 6,100 6,100 1.0 
36 Bremer silt loam---- ---- 6,550 8,350 14,900] 2.4 
37 Moniteau silt loam-- od 225 1,850 2,075 0.3 
38 Wiota silt loam----- - 3,900 1,400 5,300] 0.9 
39 Nodaway silt loam-------------------------- - 15,900 20,300 36,200 5.9 
4102 |Armster loam, 5 to 9 percent slopes, eroded---- ---- 10,800 17,650 28,450 4.6 
4ib2 Armster loam, 9 to 14 percent slopes, eroded--------------- 9,250 7,150 16,400 2.7 
42C3  {Armster clay loam, 5 to 9 percent slopes, severely eroded-- 400 2,950 3, 350 0.5 
42E3 Armster clay loam, 9 to 20 percent slopes, severely eroded- 460 3,150 3,610; 0.6 
5402 Knox silt loam, 5 to 9 percent slopes, eroded-------------- 3,650 5,200 8,850 1.4 
54R2 Knox silt loam, 14 to 20 percent slopes, eroded--- 4,450 3,750 8,200 1.3 
Sur Knox silt loam, 20 to 30 percent slopes-------------------- 2,800 3,450 6,250 1.0 
55D3 Knox silty clay loam, 5 to 14 percent slopes, severely 

eroded-----------~-- ---- ~~ + ee 5 5 = = = = 7,600 7,300 14,900! 2.4 
56B Grundy silt loam, 2 to 5 percent slopes-----------~-------- 1,790 10,300 12,090 2.0 
57C2 Grundy silty clay loam, 5 to 9 percent slopes, eroded-~-~-- 2,300 4,400 6,700 dei 
61Cc Knox-Urban land complex, 5 to 9 percent slopes------------- 3,100 0 3,100 0.5 
61D Knox-Urban land complex, 9 to 14 percent slopes------------ 3,000 0 3,000 0.5 
61E Knox-Urban land complex, 14 to 20 percent slopes 690 0 690 0.1 
68c Urban land, upland, 5 to 9 percent slopes—-~---~—----—----=— 570 0 570 0.1 
694A Urban land, bottom land, 0 to 3 percent slopes------------- 2,600 0 2,600 0.4 
70B Sharpsburg-Urban land complex, 2 to 5 percent slopes------- 2,500 0 2,500 0.4 
70C Sharpsburg-Urban land complex, 5 to 9 percent slopes------- 5,050 0 5,050 0.8 
70D Sharpsburg-Urban land complex, 9 to 14 percent slopes------ 1,750 0 1,750 0.3 
71 Aholt clay------------------------------------------------- 0 2,950 2,950] 0.5 
72 Dockery silt loam----------------------.-----------+-------~ 240 2,750 2,990} 0.5 
73 Leta silty clay--~---------~-------------~------~-------++-+- 4,800 12,600 17,400, 2.8 
74 Levasy silty clay-----------------~-~-----------~---~------- 0 5,700 5,700 0.9 
75 Norborne very fine sandy loam--- 0 3,200 3,200 0.5 
78 Myrick silty clay loameown~2---9en 2 ~--------- ---- == (¢] 870 870 Oe 
80 Landes fine sandy loam----~----------------~~~------------- 95 3,550 3,645 0.6 
81 Waldron silty clay loam-----~---~------------------~--------- 1,020 9,570 10,590} 1.7 
82 Parkville silty clay~-------------------------~------~------- 3,200 3,380 6,580; 1.1 
83 Haynie silt loam------------------------------------------- 7,700 5,250 12,950 2.1 
87 Modale silt loam----------------~----~--------------------- 1,675 4,200 5,875; 1.0 
88 Gilliam silt loam-------------------------~-----~----~------ 2,850 2,600 5,450; 0.9 
89 Sarpy loamy fine sand------~----~--------------------------- 66 547 613} 0.1 
90 Wabash silty clay-------~--------------------------~------- 650 9,300 9,950} 1.6 
92 Cotter silt loam----------~-----~----------------~----------- 810 6,200 7,010| 1.1 

0 


Total land aP@aqq-n-~nomm mmr anon nnn nnn nnn nnn 253,796 363,795 617,591) 100. 
Water areas more than 40 acres--~-~-~--~---------~ 7,695 3,379 11,074 


Total areaqan--n- nnn nnn nn nn nnn nn nn nn nnn nnn nn 261,491 367,17 
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TABLE 5.--PRIME FARMLAND 
[Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 


considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


Map Soil name 
symbol ae ee ey 


| 
1B {Sibley silt loam, 2 to 5 percent slopes 


1c |Sibley silt loam, 5 to 9 percent slopes 
6B ae silt loam, 2 to 5 percent slopes 
13B Sampsel silty clay loam, 2 to 5 percent slopes (where drained) 
24B |Lagonda silt loam, 2 to 5 percent slopes 
26B |Ladoga silt loam, 2 to 5 percent slopes 
31 Colo silty clay loam (where drained) 

33 Zook silty clay loam (where drained) 

35 Booker silty clay (where drained) 

36 |Bremer silt loam (where drained) 

37 Moniteau silt loam (where drained) 

38 Wiota silt loam 

39 |Nodaway silt loam 

56B Grundy silt loam, 2 to 5 percent slopes 
71 Aholt clay (where drained) 

72 {Dockery silt loam 

73 Leta silty clay 

TA Levasy silty clay (where drained) 

75 |Norborne very fine sandy loam 

80 |Landes fine sandy loam 

81 {Waldron silty clay loam (where drained) 
82 |Parkville silty clay 

83 |Haynie silt loam 

87 |Modale silt loam 

88 Gilliam silt loam 

90 Wabash silty clay (where drained) 

92 |Cotter silt loam 


en es 


116 Soil Survey 


TABLE 6,--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE 


{Yields are those that can be expected under a high level of management. Absence of a yield indicates that the 
soil is not suited to the crop or the crop generally 1s not grown on the soil] 


Soil name and Land 
capability 


map symbol 


Sibley | | | | | : | 
1 @sssseesesosses | IIlIe | 108 39 «| 4o 85 | 4.8 9.6 7.8 
Sibley | | | 
Oiesends- sous ns Ille | 108 | AL | 45 94 4.8 9.6 | 7.8 
Higginsville | I | | | 
5C0-------------- Itle | 103 | 39 | 43 | 90 | 4.6 | 9.3 7.7 
Macksburg | | | | | | | | 
6B--------~----- | IIe | 102 | 43 | 45 | 88 | 5.0 | 9.0 | 7.5 
Sharpsburg | | | | | | 
§62e-25225esca55 | IIIe | 90 | 40 42 | 80 | 4.8 | 8.8 | 7.2 
Sharpsburg | | | | | | 
6D eseesssescsace IIIe | 82 | 30 34 70 3.7 TA | 6.6 
Sharpsburg | | 
QRH, | | 
Pits | | | 
9D-------------- | IVe | 55 a1 | 25 | 50 2.7 4.0 | 4.8 
Snead | | | | | 
en vIe = --- | --- --- 2.1 3.6 4.2 
Snead | | | | | | | | 
1) | VIs — | “<< | --- --- 2.1 | 2.5 3.8 
Snead-Rock 
outcrop | | | 
10F------------- VIIs --- | --- --- --- -- | 2.5 3.8 
Snead-Rock | | | | 
outcrop | | 
11¢2--------~--- | IIle | 17 | 28 | 31 65 3.4 | 6.8 6.0 
Greenton | | 
1103------------ | Ive --- | --- | 26 --- 3.0 | 4.5 | 5.0 
Greenton 
11D3------------ VIe --~ | --- | --- --- 2.7 | 4.0 | 4.6 
Greenton 
er eae Ile 86 | 33 | 35 74 | 3.7 | 7.6 | 6.8 
Sampsel 
13¢----+--2-=-—« | IIIe 79 | 30 30 | 66 | 3.5 | 7.0 | 6.5 
Sampsel | 
24B------—----.- | IIe 90 | 34 | 38 83 3.3 | 8.4 | 7.3 
Lagonda 
250 2am nmennena=— | Ille | 76 | 28 | 34 65 2.9 | 6.6 | 6.2 
Lagonda 
ee | ve | 0 | = | = st | 2.1 4.6 ud 
Lagonda | | | 


See footnotes at end of table. 
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TABLE 6,--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Go ee ee ae 


Soil name and | Land 
map symbol capability 


| Soybeans 


Knox-Urban land | 


| | { 
| 
26C2------------ | IIIe | 80 | 30 | 33.—C«| 68 | 3.8 7.2 | 5.7 
Ladoga 
| | 
26D2------------ IIIe | 70 | 26 | 28 58 | 3.2 7.2 | 6.8 
Ladoga | | | | 
27D3----------~+- IVe | 62s 23 25 | 54 3.0 535 ‘| 6.2 
Ladoga | | 
31-------------- IIw | 98 40 | a 100 45 a | 8.5 
Colo 
33-------------- IIw | 85 36 | --- 83 4.0 | --- 8.0 
Zook | | | | 
BO eee een nnn IIIw | 60 25 28 60 | 2.7 -—-- re) 
Booker 
36---~---------- | IIw | 96 36 | 42 83 | 4.0 | --- 8.0 
Bremer 
37 -------------- IlIw | 84 31 | 35 72 | 4.2 | 4.0 D+ 
Moniteau | | | 
38-------------- | I | 110 42 46 98 4.6 9.6 7.8 
Wiota 
| 
39------------~- Ilw 80 | 30 | --- 70 3.7 TY | 7.0 
Nodaway | | | | 
4102-------+--=- Ille | 58 | 25 28 | 55 2.7 5.2 5.4 
Armster | | | | | 
41p2------------ | Ive | 50 22 | 25 45 2.3 4.6 | 5.2 
Armster | | | 
42C 3----------=-- ( IVe 52 18 22 50 2.5 4,2 5.0 
Armster | | | 
4 2E3------------ | Vie | mes | oe = — 2.4 4.0 | 4.8 
Armster | | | | | | 
54¢a------~----- IIIe | 89 33 34 80 3.7 8.0 6.6 
al ee | | Logs | 
5 4R2------------ | Ive | a 222 = --- 2.8 6.5 5.8 
Knox | 
eet! fae en eel ou eh ge ae ae 
Knox | | | | | 
55D3------------ | Ive | 65 | 24 26 --- 3.0 6.4 6.0 
— | | | | 
56B~------------ | Ile \ 98 | 38 | ho | 85 | | 8.8 | 75 
Grundy | | | 
5 10 Qa een = | Tite 80 30 34 68 3.6 7.2 6.0 
Grundy | | | 
610n-n=-----=--~ --- | --- | = --- —s --- aaa --- 
| | | | | 


See footnotes at end of table. 
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TABLE 6.--LAND CAPABILITY AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Land 
capability 


Soil name and 
map symbol 


Tall fescue 


Knox-Urban land 


68CR#, GOA, 
Urban land | 


Sharpsburg- 
Urban land 


Sharpsburg- 
Urban land 


Sharpsburg-=- 
Urban land 


100 


Levasy 


1§---——---—-+- 


Norborne 


45 108 


| 

| | 

| | 

as 

| | 
| 


Cotter 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 


mule, five sheep, or five goats) for 30 days. 
#* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


{only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 


information was not available] 


Management concerns Potential productivit 
Soil name and |Ordi- | Equip- 
map symbol nation |Erosion ment Wind- | Plant Common trees Site Trees to plant 
symbol |hazard limita- throw |competi- index 
tion hazard tion 
9D--------------~--- | Ke ce en Severe Slight Northern red 62 |Northern red oak, 
Snead eastern redcedar, 
white ash. 
| 
Qhennn n-ne -om= Ar Moderate] Moderate |Severe Slight Northern red oak, 
Snead eastern redcedar, 
| | | | | | white ash. 
| 
10D#: | | | 
Snead-~~-------—---- 4x Slight |Moderate|Severe |Slight Northern red oak, 
| | | eastern redcedar, 
| | white ash. 
Rock outcrop. 
10F*: | 
Snead----~----- -— 4p Moderate |Severe Severe Slight Northern red oak, 
eastern redcedar, 
white ash. 
| | | 
Rock outcrop. | | | | | | 
| 
26B, 2602, 26D2, 
27D3-------= oa---- 30 Slight Slight Slight Moderate|White oak---~------- 65 |Eastern white pine, 
Ladoga | | | | | Northern red oak----| 65 | white oak, sugar 
| maple, northern 
| | red oak, black 
| | | | | | | walnut. 
35 ~----------- === aw Slight Weeveve Severe Severe Eastern cottonwood-- 85 leaaeans cottonwood, 
Booker | | pin oak, pecan, green 
| | ash, silver maple. 
36~--------~~------- 3w eae Severe Moderate|Severe Eastern cottonwood-- 90 jAmerican sycamore, 
Bremer Silver maple-------- 80 hackberry, green ash, 
| eastern cottonwood, 
| | | | | | silver maple, 
Benen reer | dw eer laegeie Moderate |Severe Pin oak------<<---<- | 70 beiss oak, green ash, 
Moniteau | eastern cottonwood, 
silver maple. 
394-4--------- weno 20 Slight Slight Slight |Moderate|White oak---- 65 |Black walnut, 
Nodaway Black walnut 76 white oak, green 
ash. 
4102, 41D2, 4203---| 4o lapieie Slight Slight Slight Pin oak------------- 70 |Pin oak, green ash, 
Armster northern red oak, 
| white oak, black oak. 
4 OE 3 --n------------ | Ur |Moderate|Moderate|Slight [Slight |Pin oak---------~---- 70 eo oak, green ash, 
Armster northern red oak, 
| white oak, black oak. 
540 2--------------- 30 Slight lseeent Slight Latitent 74 |Eastern white pine, 
Knox 65 green ash, black 
Northern red oak---- 74 walnut, yellow- 
| | | Black walnut-------- 67 | poplar. 
| | | 


See footnote at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns Potential productivit 
Soil name and [Ordi- | Equip- 
map symbol eat healers ment Wind= Plant Common trees Site Trees to plant 
symbol |hazard limita-| throw |competi- index 
tion hazard tion 


walnut. 


54E2, 54F---------- | 3r Moderate es Cree Slight |Black oak----------- 74 |Eastern white pine, 
Kos J} | White oak----------- 65 | green ash, black 
| | | | Northern red oak----| 74 | walnut, yellow- 
| | | | Black walnut-------- 67 | poplar. 
| 
55D3--------------- | 30 |Slight |Slight |Slight [Slight |Black oak-----.----- 74 |Eastern white pine, 
Knox | | White oak-----------| 65 | green ash, black 
| | Northern red oak----| 74 | walnut, yellow- 
| | Black walnut-------- 67 | poplar. 
——————— | 3w = [Slight ees Severe eee Eastern cottonwood--| 90 |Pin oak, green ash, 
Aholt | | | | Pin oak------------- 80 | eastern cottonwood. 
| | 
] Qan--------------- | 30 {Slight [Slight |Slight |Slight |Pin oak~------------| 76 {Pin oak, pecan, 
Dockery | | eastern cottonwood, 
7 3----------------- 3c foe |Moderate|Severe {Slight |Eastern cottonwood-~| 90 |Pecan, eastern 
Leta | | | Black willow --- | cottonwood, silver 
| | | Pin 0ak—------------ 76 | maple, green ash. 
ee | 3w Slight Severe laauene Severe Eastern cottonwood-- 90 |Eastern cottonwood, 
Levasy | Black willow-------- --- | pecan, 
| 
[Gann na ene | 20 |Slight |Slight Slight Slight 90 |Pin oak, pecan, green 
Norborne | 75 | ash, yellow-poplar, 
eastern cottonwood. 
| 
78----------------- 3w ae Severe Moderate |Severe Eastern cottonwood-- 85 |Pin oak, eastern 
Myrick | | Pin 0ak------------- 75 | cottonwood. 
80-+-~---+---.-..--~ | lo | aiden Slight lesa Moderate |Eastern cottonwood--| 105 |Eastern cottonwood, 
Landes | | | Yellow=-poplar------- 95 yellow-poplar, 
| | American sycamore---| --- American sycamore, 
| Sweetgum------------ --- green ash, black 
| Green ash----------- --- | walnut, eastern 
| | white pine. 
§l—---2--—--- == 2c Slight Moderate |Severe leigh: Eastern cottonwood--| 110 |Pecan, eastern 
Waldron Pin oak---~--~------- 80 | cottonwood, black 
| willow, green ash, 
silver maple, 
| | | sweetgum. 
8 2-2 -- | 2e er Wesaciaxel aeece Moderate|Eastern cottonwood--| 100 |Eastern cottonwood, 
Parkville | | pecan, sweetgum, 
| | American sycamore, 
§3+---+---+--+-~—..~- | 20 {Slight Slight Slight Moderate|Eastern cottonwood~-} 104 |Black walnut, eastern 
Haynie i | | American sycamore=--| 98 | cottonwood, green 
| | | Black walnut-------- --- | ash, American 
| | Green ash----------- --~ | sycamore, 
§8as255ee see | 30 | audit Slight |Slight [Slight |Pin oak-~----~------ 80 |Pin oak, eastern 
Gilliam | | | |Eastern cottonwood--| 95 | cottonwood, pecan. 
| | | 
§9-----~~---------- | 3s {Slight Slight Slight Slight Eastern cottonwood-- 95 {Eastern cottonwood, 
Sarpy Silver maple-------- American sycamore, 
silver maple. 
| 
90--+-------------- | dw beatae [Severe |Moderate|Severe |Pin oak-------~----- Pin oak, pecan, 
Wabash | | eastern cottonwood. 
92------—----------- 20 «=©|Slight Slight Slight Eastern cottonwood, 
Cotter | 


| | =e yellow-poplar, black 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 


to the given height on that soil] 


Soil name and 
map symbol 


Trees having 


235 


1B, os Amur maple, Amur Green ash, eastern|Eastern white --- 
Sibley | honeysuckle, redcedar, pine, | 
lilac, autumn- hackberry, bur honeylocust, 
olive. oak, Russian= Austrian pine. | 
olive. 
20------------- -—— --- Amur honeysuckle, |Eastern redcedar Austrian pine, Eastern 
Higginsville lilac, autumn- eastern white cottonwood. 
olive, Amur pine, 
maple. honeylocust, 
hackberry, green 
ash, pin oak. 
5 C-----------=----- Lilac-------------— Amur honeysuckle, |Russian-olive, Honeylocust------- --- 
Macksburg autumn-olive, Austrian pine, 
Manchurian crab- eastern redcedar, | 
apple, Siberian jack pine, hack- 
peashrub. berry, green ash. 
6B, 602, 6D2------ | --- Amur maple, Amur Green ash, Austrian pine, --- 
Sharpsburg honeysuckle, hackberry, bur eastern white 
| lilac, autumn- oak, eastern pine, | 
olive. redcedar, honeylocust. 
Russian-olive. | 
Be, 
Pits | 
9D, 9E------------ [Amur honeysuckle, |Autumn-olive-~~--- Eastern redcedar, |Honeylocust, --- 
Snead fragrant sumac, green ash, hack- Siberian elm. 
lilac. berry, Austrian 
| pine, Russian- 
olive, bur oak. 
10D*, 10F*: | 
Snead-----------=- Amur honeysuckle, |Autumn-olive------ Eastern redcedar, jHoneylocust, --- 
fragrant sumac, green ash, hack- Siberian elm. 
lilac. berry, Austrian 
| pine, Russian—- | 
olive, bur oak. 
Rock outcrop. | | 
11c2, 11¢3, meee Sera te om eer een Amur honeysuckle, |Eastern redcedar, |Honeylocust------- --- 
Greenton autumn-olive, Austrian pine, 
| | Manchurian hackberry, green 
crabapple, ash, jack pine, 
| | Siberian Russian-olive. | 
peashrub. 
13B, 13C---------- laeiceaee dogwood American plum, Eastern redcedar, |Norway spruce, Eastern 
Sampsel | common hackberry. honeylocust, cottonwood. 
| | chokecherry. green ash, enna 
| | willow, northern 
| | red oak. | 
24B, 2502, 25D2---| Lilac-~------~----=- Manchurian Eastern redcedar, |Honeylocust------- | --- 
Lagonda crabapple, Amur Austrian pine, 
honeysuckle, | hackberry, green 
Siberian ash, jack pine, 
peashrub, autumn-| Russian-olive. 


See footnote at end of table. 


olive. 
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Soil name and 
map symbol 


26B, 26C2, 26D2, 
27D3 
Ladoga 


3 
Zook 


Bonn en ee en nn nn nnn 
Booker 


Bremer 


Moniteau 


Nodaway 


41c2, 41D2, 42¢3, 
42E3 
Armster 


5402, 54E2, 54F, 
55 


See footnote at end of 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


aeddeler dogwood 
| 
[ 


|Redosier dogwood 


Redoster dogwood 


| 


Redosier dogwood 


| 
| 


{Redosier dogwood 


| 
— 


table. 


Trees having predicted 20-year averag 


| 

Lilac, Amur 
honeysuckle, 
autumn-olive, 
Amur maple. 


Eastern redcedar, 
hackberry, green 
ash, bur oak, 
Russian-olive. 


Eastern redcedar, 
hackberry. 


American plum, 
common choke- 
cherry. 


| 
| 
| 
{ 


Eastern redcedar, 
hackberry. 


| 
American plum, 
common 
chokecherry. 


Eastern redcedar, 
hackberry. 


American plum, 
common 
chokecherry. 


| 
| 


American plun, Eastern redcedar, 


| common hackberry. 
| chokecherry. 

American plun, Eastern redcedar, 
common hackberry. 
chokecherry. 

| 

Lilac, Amur Eastern redcedar, 
honeysuckle, hackberry, green 


ash, bur oak, 
Russian-olive. 


| autumn-olive, 
| Amur maple. 
|Amur honeysuckle, |Eastern redcedar 
autumn-olive, | 

Amur maple, 
lilac. 


eee autumn= 
olive, Amur 
honeysuckle, Amur 
maple. 


Eastern redcedar, 
hackberry, green 
ash, bur oak, 
Russtan-olive. 


Amur honeysuckle, 

| autumn-olive, 

| lilac, Amur 
maple. 


redcedar, green 
ash, bur oak, 
Russian-olive. 


| 
| 


| 


Hackberry, eastern|Austrian pine, 


>35 


Austrian pine, 
eastern white 
pine, 
honeylocust. 


Eastern 
cottonwood. 


Austrian pine, 
green ash, golden 
willow, honey- 
locust, northern 
red oak, silver 
maple. 


Eastern 
cottonwood. 


Honeylocust, 
golden willow, 
green ash, | 
northern red oak, 
silver maple, 
Austrian pine. 


Eastern 
cottonwood. 


| 

Austrian pine, 
honeylocust, 
green ash, yea! 
maple, golden | 
willow, northern | 
red oak. 


Eastern 
cottonwood. 


Austrian pine, 
honeylocust, 
green ash, 
maple, golden | 

willow, northern | 


red oak. 


Rastern 
cottonwood. 


Green ash, 
Austrian pine, 
silver maple, 
honeylocust, 
northern red oak, 
golden willow. 


Austrian pine, 
eastern white 
pine, 
honeylocust. 


Eastern 
cottonwood, 


Austrian pine, 
hackberry, 
honeylocust, 
green ash, 
eastern white 
pine, pin oak. 


eastern white 
pine, 
honeylocust. 
eastern white 


pine, 


| 
Austrian pine, 
honeylocust. | 


Clay and Ray Counties, Missouri 


Soil name and 
map symbol 


| 
56B, 57C2-----nea= 


TABLE 8,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


\aipaeien peashrub, 


| Lilac------------- 
Grundy | {| Manchurian 
| crabapple, Amur 
| honeysuckle, 
| autumn-olive. 
61C#, 61D*, 61E*: | 
Knoxe------------ | == Amur honeysuckle, 
autumn-olive, 
| { lilac, Amur 
| maple. 
Urban land. | 
68C#, 69A¥, | | 
Urban land 
TOB*, 7OC*, 7OD*: | 
Sharpsburg---+---- --- Amur maple, Amur 
honeysuckle, 
lilac, autumn- 
olive. 
Urban land. | | 
7 1l---------------- --- American plum, 
Aholt common 
| | chokecherry. 
| | 
7 2---------------- --- Amur honeysuckle, 
Dockery lilac, autumn- 
| olive, Amur 
| maple. 
| | 
| 
7 3-----~---------- ee Solent Tolaaleattaate Tatarian 
Leta | honeysuckle, 
Siberian 
| | peashrub. 
74---------------- | --- American plum, 
Levasy | common 
chokecherry. 
| 
[pace een nme nnn = | -- Autumn-olive, Amur 
Norborne | honeysuckle, Amur 
maple, lilac. 
78-~-------------- | --- Common 
Myrick | chokecherry, 
| American plum. 
80---------------- | --- Amur maple, 
Landes autumn-olive, 
| lilac, Amur 
| noneysuckle. 
See footnote at end of table. 


Eastern redcedar, 
hackberry, 
Russian-olive, 
Austrian pine, 
green ash, jack 
pine. 


Hackberry, eastern 
redcedar, green 
ash, bur oak, 
Russian=-olive. 


Green ash, 

| hackberry, bur 
oak, eastern 
redcedar, 

| Russian-olive. 


Hackberry, eastern 
redcedar, white 
spruce, 
Manchurian 

| crabapple. 


Eastern redcedar, 
pin oak. 


Eastern redcedar, 
osageorange, 
Russian-olive, 
Washington 
hawthorn. 


Manchurian 
crabapple, 
hackberry, 
eastern redcedar, 
white spruce. 


Eastern redcedar 


Hackberry, 
Manchurian 
crabapple, 
eastern redcedar, 
white spruce. 


Austrian pine, 
eastern redcedar. 


Honeylocust-—------ 


Austrian pine, 
eastern white 
pine, 
honeylocust. 


Austrian pine, 
eastern white 
pine, 
honeylocust. 


Austrian pine, 
golden willow, 
green ash, honey- 
locust, Russian 
mulberry. 


Austrian pine, 
eastern white 
pine, 
honeylocust, 
hackberry, green 
ash. 


Honeylocust, 
hackberry, green 
ash, bur oak. 


Russian mulberry, 
Austrian pine, 
green ash, golden 
willow, 
honeylocust. 


Honeylocust, 
oak, eastern 
white pine, 
Austrian pine, 
hackberry, green’ 
ash, 


pin 


Austrian pine, 
golden willow, 
Russian mulberry, 
honeylocust, 
green ash. 


Eastern white 
pine, hackberry, 
green ash, 
honeylocust, pin 

oak. 
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Eastern 
cottonwood. 


| 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood, 


Eastern 
cottonwood. 
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Soil name and 
map symbol 


Cotter 


| 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil Survey 


eee ann en-- Tatarian Eastern redcedar, |Honeylocust, Eastern 
| honeysuckle, Russian-olive, hackberry, green cottonwood. 
Siberian osageorange, ash, bur oak. 
peashrub. Washington 
hawthorn. 
Blackhaw---------- ligeien Eastern redcedar, |Honeylocust, Eastern 
honeysuckle, Russian-olive, | hackberry, green cottonwood. 
Siberian osageorange, ash, bur oak. 
peashrub,. Washington 
hawthorn. 
Blackhaw---------- baeceaetaan Russian-olive, Green ash, Eastern 
honeysuckle, osageorange, hackberry, cottonwood. 
Siberian eastern redcedar,| honeylocust, bur 
peashrub. Washington oak, 
hawthorn. 
Blackhaw---------- abelian Russian-olive, Hepeecaue, green|Eastern 
| honeysuckle, bur oak, eastern | ash, hackberry, cottonwood. 
Siberian redcedar, bur oak. 
peashrub. Washington 
hawthorn. 
Sips ein Reauecuoues: Honeylocust, Eastern 
honeysuckle, eastern redcedar,| hackberry, bur eottonwood. 


Siberian peashrub 


Redosier dogwood 


Siberian Russian-olive, oak, green ash. 
peashrub. Washington 
hawthorn. 


Eastern cottonwood 


| oak, osageorange. | 


Amur honeysuckle, 
autumn-olive, 
lilac, Russian- 
olive, Tatarian 
honeysuckle, bur 


Austrian pine, 
eastern redcedar, 
jack pine. | | 

| 


American plum, Eastern redcedar, {Austrian pine, Eastern 
common hackberry. green ash, cottonwood, 
chokecherry. golden willow, 

honeylocust. 

Autumn-olive, Amur|Green ash, Eastern white | --- 
maple, lilac, hackberry, bur pine, Austrian 
Amur honeysuckle.| oak, eastern | pine, | 

redcedar, honeylocust. 


| | Russian-olive. | | 


# See description of the map unit for composition and behavior characteristics of the map unit. 


Clay and Ray Counties, Missouri 


{Some terms that describe restrictive soll features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


Rock outcrop. 


10F*: 


Greenton 


1103, 11D3-----~------ 
Greenton 


TABLE 9,--RECREATIONAL DEVELOPMENT 


| Camp areas 


|Moderate: 
wetness. 


|Moderate: 
peres slowly, 
wetness. 


Moderate: 
percs slowly. 


ltedeuwtes 
| peres slowly. 


|Moderate: 


| slope, 
| percs slowly. 


1 


|Moderate: 
| slope. 


Severe: 
slope. 


Moderate: 
large stones. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


See footnote at end of table. 


| Picnic areas 


Moderate: 
wetness. 


Moderate: 
percs slowly, 
wetness. 


| 
Moderate: 
percs slowly. 

| 

Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


slope. 


Severe: 


| 
|Moderate: 
| 

{ 

| slope. 

{ 


Moderate: 
large stones. 


Severe; 
slope. 


Moderate: 
wetness, 
percs slowly. 


Moderate: 
slope, 
wetness, 
percs slowly. 


Playgrounds 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


|Severe: 
slope. 


Moderate: 
slope, 
| percs slowly. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
large stones, 
slope, 
small stones. 


large stones, 
slope, 


| 
lige 
| 
| small stones. 


Severe: 
| slope, 
wetness. 


Severe: 
slope, 
wetness, 


| 


See text 


Slight---------- 
Slight---------- 
Moderate: 


wetness. 


Slight---------- 


Slight---------- 


Slight---------- 


Slight---------- 


{Severe: 
| erodes easily. 


Severe: 
erodes easily. 


Moderate: 
large stones. 


Moderate: 
large stones. 


Moderate: 
| wetness. 


Severe: 
erodes easily. 


for definitions 
Absence of an entry indicates that the soil was not rated] 


Paths and trails Golf fairways 


iagiecala 
coe 
Moderate: 


wetness. 


Slight. 
Slight. 


| eisai 


Moderate: 
slope, 


|Severe: 
| thin layer. 
| 
Severe: 
slope, 
thin layer. 


Severe: 
large stones. 


| 
| 
| 


Severe: 
large stones, 
slope. 


| 
Moderate: 


wetness. 


Moderate: 
wetness, 
slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and | Golf fairways 
map symbol 
13B---------------+--- Peer Severe: ere Severe: Severe: 
Sampsel | wetness. wetness. | wetness. wetness. wetness. 
| 
130------~------------ Severe: Severe: |Severe: |Severe: Severe: 
Sampsel | wetness. | wetness. | slope. wetness. wetness, 
OY Beem meee eee eee Moderate: Moderate: Moderate: Moderate: Moderate: 
Lagonda | wetness, wetness, Slope, wetness. wetness. 
| percs slowly. peres slowly. | wetness, 
| percs slowly. 
250 2------------------ Moderate: Moderate: Severe: Moderate: Moderate: 
Lagonda wetness, wetness, slope. wetness. wetness. 
| peres slowly. | percs slowly. | 
25D2------------------ Moderate: lee wie Severe: Severe: Moderate: 
Lagonda slope, | slope, slope. erodes easily. wetness, 
| wetness, wetness, slope. 
peres slowly. | peres slowly. | 
26B------------------- Moderate: oe Moderate: Slight--~-~------- Slight. 
Ladoga | perecs slowly. | percs slowly. slope, 
percs slowly. 
26C2--+------~-------- Moderate: Moderate: Severe: Slight---------- Slight. 
Ladoga peres slowly. | percs slowly. | slope. | 
26D2, 27D3------------ Moderate: Moderate: Severe: Slight---------- Moderate: 
Ladoga slope, slope, slope. slope. 
percs slowly. percs slowly. 
31------------~-------- Severe: Moderate: Severe: Moderate: Moderate: 
Colo flooding, | wetness. wetness. wetness. wetness, 
wetness. flooding. 
33-------------------- Severe: Moderate: Severe: Moderate: Moderate: 
Zook wetness, wetness. wetness. wetness. wetness, 
flooding. | flooding. 
35--------+----------- | Severe: Severe: Severe: Severe: Severe: 
Booker | flooding, ponding, too clayey, ponding, ponding, 
ponding, too clayey, ponding. too clayey. too clayey. 
peres slowly. percs slowly. 
36-~------------------ Severe: Moderate: Severe: Moderate: Moderate: 
Bremer | wetness, wetness, wetness, wetness. wetness, 
| flooding. peres slowly. flooding. 
37-------------------- Severe: Severe: Severe: Severe: Severe: 
Moniteau flooding, | wetness. | wetness. | wetness. | wetness. 
wetness. 
38--------~----------- Severe: Slight---+----+--- Slight---------- Slight---------- Slight. 
Wiota flooding. 
39-------------------- Severe: Slight~---------- Moderate: Slight---------- Moderate: 
Nodaway | flooding. | flooding. flooding. 
YiC2-—-s saa seen een = Moderate: |Moderate: Severe: Severe: Slight. 
Armster percs slowly. | percs slowly. slope. erodes easily. 


See footnote at end of table. 
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TABLE 9.-~RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Picnic areas Playgrounds Paths and trails Golf fairways 
map symbol 
| 
41D2---+-------------- Moderate: Moderate: Severe: Severe: Moderate: 
Armster slope, slope, slope. erodes easily. slope. 
| percs slowly. | percs slowly. 
4 2C3-----------------= Moderate: Moderate: Severe: Severe: Slight. 
Armster | peres slowly. | percs slowly. | slope. erodes easily. 
4 QE3------------------ Severe: Severe: Severe: Severe: Severe: 
Armster | slope. slope. slope. erodes easily. slope, 
54C2--------+-+-------- Slight---------- Slight---------- Severe: Slight---------- Slight. 
Knox | | slope. 
| 
5 4E2~----------------- |Severe: Severe: Severe: Moderate: Severe: 
Knox | slope. slope. | slope. slope. | slope. 
| 
54P------------------- Severe: Severe: Severe: Severe: Severe: 
Knox slope. | slope. slope. slope. slope. 
55D3------------------ Moderate: Moderate: Severe: Slight---------- Moderate: 
Knox slope. slope. slope. slope. 
5 6B------------------~ Severe: Moderate: Severe: Moderate: Moderate: 
Grundy | wetness. | wetness. wetness. wetness. wetness. 
5 TC awn en Severe: Moderate: Severe: Moderate: Moderate: 
Grundy wetness. wetness. slope, wetness. wetness. 
| | wetness. 
61C#: | | 
Knox---------------+-- [arene etd Slight----+----- Severe Slight---------- Slight. 
slope. 
| 
Urban land. | 
61D* 
Kn0X-----=----------- Moderate: Moderate: Severe: Slight---------- Moderate: 
slope. slope. slope. slope. 
\ 
Urban land. | 
61E*: | 
Knox--------+-------- Severe: Severe Severe: Moderate: Severe: 
slope. slope. slope. slope. slope. 
Urban land. 
68C%, 69A*. 
Urban land | 
| 
7OB¥: | 
Sharpsburg----------- Moderate: Moderate: Moderate: Slight---------- Slight. 
peres slowly. percs slowly. slope, 
| percs slowly. 
Urban land. | | 
| | 
TOC#: | 
Sharpsburg---=---~---=- Moderate: Moderate: Severe: Slight---------- | Slight. 
percs slowly. | percs slowly. | slope. | 
Urban land. | 
| | 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Picnic areas 


7OD*: 


Sharpsburg-=----- 


Urban land. 


Moderate: 
| slope, 
| percs slowly. 


Severe: 
flooding, 
wetness, 
percs slowly. 


Severe: 
flooding. 


Severe: 

| flooding, 

| wetness, 

| too clayey. 


Severe: 
| flooding, 


| ponding, 
{| too clayey. 


Severe: 
flooding. 


Severe: 
| flooding, 
{ ponding. 


Severe: 
flooding. 


Severe: 
wetness, 
flooding. 


Severe: 
flooding, 
wetness, 
peres slowly. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 
peres slowly. 


Severe: 
flooding. 


Severe: 
flooding. 


See footnote at end of table. 


slope, 


| 

| 

| 
ladansee: 
| percs slowly. 
1 


Severe: 
wetness, 
too clayey, 
percs slowly. 


Moderate: 
wetness. 


|Severe: 
| too clayey. 
| 


Severe: 
ponding, 
too clayey. 


Moderate: 
wetness. 


Severe: 
peres slowly. 


Severe: 
percs slowly. 


| 
| 
Moderate: 


wetness. 


Slight---------- 


| 


Playgrounds 


| 


|Severe: 
slope. 


Severe: 
too clayey, 
wetness, 


Moderate: 
wetness, 
flooding. 


Severe: 
too clayey, 
wetness. 


Severe: 
too clayey, 
ponding. 


Severe: 
ponding. 


Moderate: 
flooding. 


Severe: 
wetness. 


Severe: 
wetness, 
percs slowly. 


Moderate: 
flooding. 


Severe: 
wetness, 
peres slowly. 


Moderate: 
wetness, 
flooding. 


Moderate: 
flooding. 


{Paths and trails 


|Slight---------- 


Severe: 
wetness, 
too clayey. 


Severe: 
{ too clayey. 


— 
| ponding, 
| too clayey. 


| | 
ig eset 


|Severe: 
| ponding. 


Slight---++----- 


Moderate: 
wetness, 


Severe: 
| too clayey. 


Slight---------- 


Moderate: 
wetness. 


Moderate: 
wetness. 


Soil Survey 


Golf fairways 


iieaeemce? 
| slope, 


Severe: 
wetness, 
too clayey. 


Moderate: 
flooding. 


Severe: 
| too clayey. 
| 


Severe: 
ponding, 
too clayey. 


Slight. 


Severe: 
ponding. 


Moderate: 
droughty, 
flooding. 


Moderate: 
wetness, 
flooding. 


Severe: 
too clayey. 


Moderate: 
flooding. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 


Moderate: 
droughty, 
flooding. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and Camp areas Pienic areas Playgrounds Paths and trails Golf fairways 
map symbol | 


90------~--- [tees eee Severe: Severe: Severe: 
Wabash | flooding, wetness, too clayey, wetness, wetness, 
| wetness, too clayey, wetness. too clayey. | too clayey. 
percs slowly. percs slowly. 
9 2-------------------- Severe: Slight---------- Slight---------- ere -o-n-n---= camel 
Cotter flooding. 


ec siatee ee Soe eeee S e 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." 


soil was not rated] 


Soll name and 
map symbol Grain 


Snead------------- | Very 

| poor. 
Rock outcrop. | 
110 2---anneeen nnn Fair 
Greenton 

| 
1103, 11D3--------=- Poor 
Greenton | 
13B, 13C----------~-- |Fair 
Sampsel 
24B, 2502, 25D2----|Fair 
Lagonda 
2 6He- eae cescoce laws 
Ladoga | 
26C2, 26D2------~-- Fair 
Ladoga 
27D3--------------- ies 
Ladoga | 
31--~-------------- or 
Colo 


and seed 


Grasses 
and 


legumes 


See footnote at end of table. 


Potential 


Wild 


| herba- 


for habitat elements 


Hardwood| Conif- 


Potential as habitat for-- 


Soil Survey 


Absence of an entry indicates that the 


Wetland |Shallow |Openland |Woodiland |Wetland 


Poor 


Good 


Good 


Poor 


Good 


Good 


Good 


Poor 


Good 


Fair 


Good 


Good 


Fair 


Fair 


Fair 


Good 


Good 


Good 


Poor 


Good 


Good 


Good 


Fair 


Fair 
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Soil name and 


| 
| Grain 


TABLE 10.--WILDLIFE HABITAT POTENTIALS~-Continued 


map symbol |Grasses 
jand seed| and 
crops legumes 
33----------------- oe Fair 
Zook | 
| 
35----------------- lal |Poor 
Booker | 
36----------------- laeea |cooa 
Bremer | | 
ecesececcees ses Pair Vede 
Moniteau | 
38---~------------- haaae lacca 
Wiota | | 
| | 
39----------------- | Good | Good 
Nodaway | 
4ic2, 41D2, 4203---|Fair bases 
Armster | | 
4 QR3--------------- ee lade 
Armster | | 
| 
54C2--------.------ Fair {Good 
Knox | 
| 
5 4p2--------------- Poor |Fair 
Knox | 
54R---------------- Very |pate 
Knox | poor. 
55D3--------------- Fair |Good 
Knox 
56B--------~------- hea Good 
Grundy | 
5 10 2e-------------=- Fair lowe 
Grundy | 
610%, 61D#: 
Kn0X—2n-----------— Fair |Good 
Urban land. | 
61E* | 
Knox-----=-------- Poor Fair 
\ 
| 
Urban land. 
\ 
68c#, 69A*. 
Urban land 
70B*: | 
Sharpsburg-------- | Good | Good 
Urban land. | 
7OC#, 7OD#: { 
Sharpsburg-------~ Fair Good 


Urban land. 


See footnote at end of table. 


Wild 
| herba- 


ceous | trees 


lants 


Good 


Hardwood| Conif- |Wetland |Shallow 


Fair 


Poor 


Fair 


Fair 


Good 
lesea 
Good 


based 
\ 


Good 


erous 
lants 


leobe 
| 
Poor 


Poor 


Fair 


Good 
ee 

Good 
laced 


Good 


Good 


Good 


Potential for habitat elements 


plants | water 


Good 


Poor 


Good 


Poor 


Poor 


areas 


Good 


Good 


Good 


Fair 


Very 
| poor. 


Poor 


Poor 


Potential as habitat fore- 
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Openland | Woodland | Wetland 


|wildlife|wildlife|wildlife 


ee 
lesde 
Good 
Fair 
Good 


haces 


Fair 


Good 


Good 


Good. 


Fair. 


Good. 


Fair. 


Poor. 


ee 
Very 
poor. 


Very 
poor. 


Very 
poor. 


Very 
poor. 


Very 
poor. 


Very 
poor. 


Fair. 


a 
poor. 


Very 
poor. 


Very 
poor, 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


for habitat elements Potential as habitat for-- 


Potential 
Wild 
herba- 


Soil name and 
map symbol Grain 
and seed 


Hardwood] Conif- |Wetland |Shallow |Openland|Woodland| Wetland 


wildlife |wildlife |wildlife 


Grasses 
and 


Dockery 

7 3----------------- Fair Fair Fair Good Good Poor Fair Fair Fair Poor. 
Leta 
7 4------------+----- fae Fair leaks Fair Fair Poor Good Fair Fair Fair. 
Levasy | | 

[5---------------~- | Good | Good Good Good Good Fair Fair Good Good Fair. 
Norborne | | | 
78-----------~+----- ee | pai Fair Fair Fair | Good Good Poor Fair |aivoe 
Myrick | 

8 0nn nnn nee eee | Good | Good Good Good Good Poor Very Good Good Very 
Landes | poor. | poor. 
§1----+--—----------- Fair |Fair |Fair Good Good Poor Fair Pair Fair lroor. 
Waldron | | | 

§2--------------~--- Fair |Fair |Fair Good | Good Poor Fair Fair Good Poor 
Parkville 
83----------------- Good Good Good Good Good Poor Poor Good Good Poor 
Haynie | 

87----------------- Good | Good Good Good Fair Good Good Good Good Nai 
Modale | 
88-~--------------- Good oe leona |cooa Good |ratr yeas |cooa Good paar. 
vend || || | | | 
89----------------- hood | Poor {Fair Poor | Poor Very | Very Poor Poor eee 
Sarpy | poor. | poor. poor. 
90a n-ne bebe [Poor |Poor |Poor [eee Poor |Good Poor Poor [Fate 
Wabash | | | 
Geren Ha cet oeee | Good | Good Good Good Poor Poor Good Good |Poor. 
Cotter 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not rated. 
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See text for definitions of 


The 


information in this table indicates the dominant soil condition and does not eliminate the need for 
onsite investigation] 


Soil name and 
map symbol 


Rock outcrop. 


10F*: 


Greenton 


1103, 11D3------ 


Greenton 


See footnote at end of table. 


| Shallow 


excavations 


eer 


|Severe: 
| wetness. 


Moderate: 
| too clayey. 


Moderate: 
too clayey. 


Ieaseene? 
| too clayey, 
| slope. 


Severe: 
| wetness. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


liepeee: 
| wetness. 


one 
| wetness, 


Dwellings 
without 
basements 


Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
| shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 

| slope. 

| 


Severe: 
shrink-swell. 


Severe: 
| shrink-swell, 
\ 


slope. 


Severe: 
shrink-swell. 


| 
| 


| 
| 


Severe: 
shrink-swell, 
slope. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Dwellings 
with 
basements 


Moderate: 
shrink-swell. 


| 
|Moderate: 
shrink-swell. 
Severe: 
wetness, 


Severe: 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


lybaies 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
wetness. 


Severe: 
wetness, 
slope. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


| Small 
{| commercial 
buildings 


Moderate: 
| shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
| slope. 


Severe: 
| shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
shrink-swell, 
slope. 


Severe: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 

| slope. 


Local roads 
and streets 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
| frost action. 


ees 
| low strength, 
frost action. 


Severe: 
low strength, 
| frost action, 
shrink-swell. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


low strength, 
shrink-swell. 


Severe: 
| low strength, 
| slope, 
shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


Severe: 

| low strength, 
slope, 

| shrink-swell. 

laeveses 

| low strength, 

shrink-swell. 


Severe: 
low strength, 
shrink-swell. 


| 
| 


| 
| 


Lawns and 
landscaping 


Slight. 


Slight. 


Moderate: 
wetness. 


Slight. 


Moderate: 
slope. 


Severe: 
thin layer. 


Severe: 
slope, 
thin layer. 


Severe: 
large stones, 
thin layer. 


Severe: 
large stones, 
slope, 
thin layer. 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 
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| Shallow 
| excavations 


Soil name and 
map symbol 


13C---------- Vecvenes 


13B, 
Sampsel wetness, 
24B, 25C02--------- Severe: 
Lagonda wetness. 
| 
| 
25D2—------------- |Severe: 
Lagonda | wetness. 
26B--------------- Slight-------- 
Ladoga | 
260 2a enn ee | Slight-------- 
Ladoga | 
| 
26D2, 27D3--~----- |Moderate: 
Ladoga slope. 
3]-------~---------- eres 
Colo | wetness. 
33---------------- |Severe: 
Zook | wetness. 
| 
| 
| 
35---------------+ |Severe 
Booker | ponding. 
36§------------.--- Severe: 
Bremer wetness. 
| 
| 
37---------------= a 
Moniteau | wetness, 
| 
ee LeiGene ae 
Wiota | 
| 
39---------------- Itededweas 
Nodaway wetness, 
flooding. 
41C02—-------------- |Moderate: 
Armster | too clayey, 


| wetness. 


See footnote at end of table. 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


| Dwellings 
| without 
basements 


Severe: 
shrink-swell, 
wetness. 


| 
| 
| 
\Geeetes 
| shrink-swell. 


Severe: 
shrink-~swell. 


| 
| 
Aaeaceaee: 


| shrink-swell. 


ere 
| shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


flooding, 
ponding, 
shrink-swell. 


Severe: 
wetness, 

| shrink-swell, 
| flooding. 


Severe: 
flooding, 
wetness. 


«-|Severe: 
| flooding. 
| 


laemeaee 
| flooding. 


| 
| 


Severe: . 
shrink-swell. 


Dwellings 
with 
basements 


Lacete: 
wetness, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


| 
Severe: 


wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
| shrink-swell. 
|Moderate: 


slope, 
shrink-swell. 


Severe: 
flooding, 
shrink-swell, 
wetness. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding, 
ponding, 

| shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
flooding. 


Severe: 
flooding, 
| wetness. 


Severe: 
flooding. 


Severe: 
flooding. 


Severe: 
shrink-swell. 


Small 
commercial 
buildings 


Severe: 
shrink-swell, 
wetness, 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


| 

Severe: 
flooding, 

| shrink-swell, 


wetness. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Severe: 
wetness, 
shrink-swell, 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


flooding. 


Severe: 
shrink-swell. 


{ 
eres 


Local roads 
and streets 


Severe: 
low strength, 
frost action, 
wetness. 


Severe: 
low strength, 
frost action, 
shrink-swell. 


Severe: 
low strength, 
frost action, 
shrink-swell, 


Severe: 
low strength. 


Severe: 
| low strength. 


Severe: 
low strength. 


Severe: 
flooding, 

low strength, 
frost action. 


Severe: 
flooding, 
low strength, 
frost action. 


Severe: 

low strength, 
ponding, 
flooding. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
low strength, 
wetness. 


Severe: 
low strength, 
frost action. 


Severe: 
flooding, 
frost action, 
low strength. 


Severe: 
low strength, 
shrink-swell. 


Soil Survey 


Lawns and 
landscaping 


Severe: 
wetness. 


| 


Moderate: 
wetness. 


Moderate: 
wetness, 
slope. 


Slight. 


Slight. 


slope. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 


rs 


Severe: 


ponding, 
| too clayey. 


Moderate: 
wetness, 
flooding. 


Severe: 
wetness. 


pees 


Moderate: 
flooding. 


| 


Slight. 


Clay and Ray Counties, Missouri 


Soil name and 
map symbol 


Knox 


56B, 57C2-~------- 
Grundy 


Urban land. 


68C*, 69A#, 
Urban land 


7OB : 
Sharpsburg-----=-- 


Urban land. 


7T0C#; 
Sharpsburg------- 


Urban land. 


| Shallow 
excavations 


Wadedeees 

| too clayey, 

| wetness, 
slope. 


Moderate: 
too clayey, 
wetness. 


Severe: 
slope. 


| Slight--------- 
| 


heaveens 
| slope. 


Moderate: 
slope. 


laeisae: 
| wetness. 


Moderate: 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


See footnote at end of table. 


Slight--------- 


| Dwellings 
without 
basements 


Lieeenee 
| shrink-swell. 


| 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


|Moderate: 
| shrink-swell,. 
| 


laepepas 
| slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 


| wetness, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


| 


| 
| 
{ 
| 
| 
| 


| 
| 
| 
| 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings Small 
with commercial 
basements buildings 
Severe: Severe: 


shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
slope, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


135 


| Local roads 


| and streets 


Severe: 

low strength, 
| shrink~swell. 
| 


Severe: 
low strength, 
shrink-swell. 


Severe: 

low strength, 
| slope, 
shrink-swell. 


Severe: 
low strength, 
frost action. 


Severe: 

| low strength, 
slope, 
frost action. 


Severe: 
low strength, 
frost action. 


leseess 

low strength, 
frost action, 
shrink-swell. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


Severe: 

low strength, 
slope, 

frost action. 


Severe: 
low strength, 
frost action. 


Severe: 
low strength, 
frost action. 


| 
| 
| 


| 
| 


Lawns and 
landscaping 


Moderate: 
slope. 


Slight. 


Severe: 
slope. 


Slight. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
wetness. 


Slight. 


Moderate: 


slope. 


Severe: 
slope. 


Slight. 


Slight. 
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Soil name and | 
map symbol | 


7OD*: 
Sharpsburg-------— Moderate: 
too clayey, 
| slope. 
Urban land. | 
} 
71-------+--~------ Severe: 
Aholt wetness. 
7 aan a oe Severe: 
Dockery | wetness. 
7 3---------------- Severe: 
Leta wetness. 
| 
Tynan Severe: 
Levasy ponding. 
[5 nnn-- enn ---- == |Slight-------—- 
Norborne 
| 
78---------------- lees: 
Myrick ponding. 
§0--------—---+—-. Severe: 
Landes eutbanks cave. 
§1~-----~-~------- |Severe: 
Waldron | wetness. 
§2---------------- |Severe: 
Parkville | cutbanks cave, 
| wetness. 
83---------~-----. Moderate: 
Haynie | flooding. 
Cl Severe: 
Modale wetness. 
| 
88---------------- loeveba: 
Gilliam | wetness. 
| 
89----------------~ leseaee: 
Sarpy | cutbanks cave, 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


See footnote at end of table. 


{ Dwellings 
| without 
basements 


Moderate: 
shrink-swell, 
slope. 


flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding, 

| wetness, 
shrink-swell. 


Severe: 
flooding, 

| ponding, 
shrink-swell. 


Severe: 
| flooding. 


| 


iuaeeads 
| flooding, 
ponding. 


Severe: 
flooding. 
| 


l sages: 

| flooding, 

| wetness, 
shrink-swell. 

| 


Severe: 
flooding, 
wetness. 


egeees 
| flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding. 


Severe: 
flooding. 


Dwellings 
with 
basements 


Moderate: 
slope, 
shrink-swell. 


Severe: 

| flooding, 
wetness, 
shrink-swell. 


Severe: 
| flooding, 
| 


wetness. 


Severe: 
flooding, 
wetness. 


Severe: 
flooding, 
ponding. 


Severe: 
| flooding. 


lara 
flooding, 
ponding. 


Severe: 
flooding. 


Severe: 
flooding, 
| wetness, 


shrink-swell. 
Severe: 
flooding, 
wetness. 
ee 
| flooding. 
Severe: 
flooding, 
| wetness, 
shrink-swell. 


Severe: 
flooding, 
wetness. 

| 


Severe: 
flooding. 


Small 
commercial 
buildings 


Severe: 
slope. 


| 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
| flooding. 
| 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 
flooding, 
ponding, 
shrink-swell. 


Severe: 
flooding. 


Severe: 
flooding, 
ponding. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 
shrink-swell. 


Severe: 


flooding, 
| wetness. 


Severe: 
flooding. 


Severe: 
flooding, 
wetness, 


Severe: 
flooding. 


Severe: 
flooding. 


Local roads 
and streets 


Severe: 
low strength, 
frost action. 


Severe: 

low strength, 
wetness, 
flooding. 


Severe: 
low strength, 
flooding, 

| frost action. 


Severe: 

low strength, 
flooding, 
frost action. 


Severe: 

low strength, 
ponding, 
flooding. 


Moderate: 
low strength, 
flooding, 
frost action. 


Severe: 
ponding, 
flooding, 
frost action. 


Severe: 
flooding. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
Plooding. 


Severe: 

low strength, 
flooding, 
frost action. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe: 
low strength, 
flooding, 
frost action. 


Severe; 
flooding. 


Soil Survey 


Lawns and 
landscaping 


Moderate: 
slope. 


Severe: 
wetness, 
too clayey. 


Moderate: 
flooding. 


Severe: 
too clayey. 


Severe: 
ponding, 
too clayey. 


Slight. 


Severe: 
ponding. 


Moderate: 
droughty, 
flooding. 


Moderate: 
wetness, 
flooding. 


Severe: 
too clayey. 
| 


Moderate: 
flooding. 


Moderate: 
wetness, 
flooding. 


Moderate: 
wetness, 
flooding. 


Moderate: 
droughty, 
| flooding. 
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TABLE 11,--BUILDING SITE DEVELOPMENT--Continued 


Soil name and Shallow Dwellings Dwellings Small Local roads Lawns and 
map symbol | excavations without with commercial and streets landscaping 
basements basements buildings 


90----==~--------- Severe: Severe: Severe: Severe: Severe: Severe: 
Wabash | wetness. flooding, flooding, flooding, low strength, wetness, 
wetness, wetness, wetness, wetness, too clayey. 
shrink-swell. shrink-swell. shrink-swell. flooding. | 
9 2a new nnn n= Slight------~--- |Severe: Severe: Severe: Severe: late, 
Cotter | flooding. | flooding. flooding. low strength, | 
frost action. 


% See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," "good," "fair," and other terms. 


not rated. 


TABLE 12.--SANITARY FACILITIES 


the need for onsite investigation] 


Soil name and 
map symbol 


Rock outcrop. 


1OF#: 


Rock outcrop. 


11c2, 11¢3, 
Greenton 


Sampsel 


| Septic tank 
| absorption 
fields 


Severe: 
wetness. 


Severe: 
wetness. 


|Moderate: 
| peres slowly. 


|Moderate: 
| peres slowly. 


|Moderate: 
peres slowly, 
Slope. 


| 
| 
| 
depth to rock, 


| depth to rock, 


|Severe: 

| depth to rock, 
| wetness, 

| percs slowly. 


|Severe: 

| depth to rock, 
| wetness, 

peres slowly. 


| 
amas 


wetness, 
perecs slowly. 


Severe: 
wetness, 
percs slowly. 


See footnote at end of table. 


Sewage lagoon 
areas 


Moderate: 
| seepage, 
slope. 


| Severe: 
slope. 


Severe: 
slope, 
wetness, 


Severe: 
wetness, 


Moderate: 
seepage, 
slope. 


|Severe: 
depth to 
slope, 
wetness. 


Severe: 
depth to 

| slope, 

wetness. 


| 
| 
| 
|Severe: 
| slope. 


Moderate: 
depth to 
| slope. 


rock, 


rock, 


rock, 


rock, 


Trench 
sanitary 
landfill 


ae 
| too clayey. 


Moderate: 
too clayey. 


Severe: 
wetness. 


Severe: 
wetness. 


| 

| 

| 

| 

| 

|Moderate: 

| too clayey. 
| 

|Moderate: 

| too clayey. 
\ 


Moderate: 
slope, 
too clayey. 


Severe: 
depth to rock, 
| too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


Severe: 
depth to rock, 
too clayey. 


leaeenes 

depth to rock, 
slope, 
| too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 

depth to rock, 
| wetness, 

| too clayey. 


| 


Area 


sanitary 


Moderate: 
wetness, 


Severe: 
wetness. 


Moderate: 
slope. 


Severe: 
depth to 
slope. 


Severe: 


wetness. 


Severe: 
wetness. 


landfill 


rock. 


rock, 


rock. 


rock, 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was 
The information in this table indicates the dominant soil condition and does not eliminate 


Daily cover 
for landfill 


ee 
| too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey, 
wetness. 


Fair: 
| too clayey, 
| wetness. 


ee 

| too clayey. 
| 

| 

|Fair: 

| too clayey. 


Fair: 
too clayey, 
slope. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


| 

| 

| 

| 

Poor: 

| area reclaim, 
| too clayey, 
hard to pack. 
| 

|Poor: 

| area reclaim, 
| 
| 


too clayey, 
hard to pack. 


Poor: 

area reclaim, 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 

) hard to pack, 
wetness, 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and 
map symbol 


Ladoga 


Nodaway 


41c2, 41bD2, 
Armster 


4203---- 


| 
| Septic tank 


| absorption 
fields 


beens: 
| wetness, 
| percs slowly. 


Severe: 
wetness, 
percs slowly. 


| wetness, 


| percs slowly. 


Severe: 


| percs slowly. 


Slowly. 


Severe: 


| peres slowly. 


|Severe: 
| wetness, 
| flooding. 


Severe: 

| percs slowly, 
wetness, 

| flooding. 


Severe: 

{ flooding, 

| ponding, . 

| percs slowly. 


Severe: 

percs slowly, 
| flooding, 
| wetness. 


| percs slowly. 


|Moderate: 
| flooding, 
| peres slowly. 


Severe: 
| flooding, 
wetness. 


Severe: 
| wetness, 
| percs slowly. 


See footnote at end of table. 


{ Sewage lagoon 
areas 


Moderate: 
slope. 


Severe: 
i} 


{ 

|Se 

| s 

| 

| 

|Severe: 

| 

J 

lnsaeaates 

| seepage, 

| slope. 

Severe: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
flooding. 


| 

| 

| 

| 

las evere: 
| flooding. 
| 

| 

| 

| 


Severe: 
wetness, 
| flooding. 


| 

| 

| 
|Moderate: 
| seepage. 
| 

Hiaeeaes 

| 


flooding, 
wetness. 


Severe: 
slope, 
wetness. 


| Trench 
sanitary 
landfill 


en 


depth to rock, 


wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


| 

| 

= 
wetness, 
too clayey. 

| 

| 


Severe: 
wetness, 
too clayey. 


Moderate: 
too clayey. 
| 
| 
|Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope. 


|Severe: 
wetness, 
flooding. 


Severe: 
wetness, 

| too clayey, 

| flooding. 


Severe: 
flooding, 

| ponding, 

| too clayey. 


Severe: 
wetness, 
| flooding. 


|Severe: 
wetness. 


Moderate: 
flooding, 
too clayey. 


Severe: 
flooding, 
wetness. 


Severe: 
| wetness, 
too clayey. 


Area 
sanitary 
landfill 


|Severe: 
| wetness. 


Moderate: 
wetness. 


|Moderate: 
wetness. 


Moderate: 
wetness, 
| slope. 


| Slight-------~--- 


| 
Slight----------- 


Moderate: 
slope. 


|Severe: 
wetness, 
flooding. 


Severe: 
wetness, 
flooding. 


Severe: 
| flooding, 
ponding. 


Severe: 
wetness, 
| flooding. 


Severe: 
wetness. 


Moderate: 
flooding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 
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Daily cover 
for landfill 


|Poor: 

| too clayey, 
hard to pack, 
wetness. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
too clayey, 
hard to pack. 


Poor: 
| too clayey, 
| hard to pack. 


Fair: 
too clayey. 


Fair: 
| too clayey. 


|Fair: 

| too clayey, 
slope. 

| 


Poor: 
wetness, 
hard to pack. 


|Poor: 

too clayey, 
wetness, 

hard to pack. 


Poor: 

| too clayey, 
hard to pack, 
| ponding. 


Poor: 
wetness. 


Poor: 
| wetness. 


Fair: 
too clayey. 


Fair: 
wetness. 


Poor: 
| too clayey, 
hard to pack. 
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Soil name and 


TABLE 12,--SANITARY FACILITIES--Continued 


map symbol absorption 
fields 
| 


Urban land. 


68c*, 69A*. 
Urban land 


TOB: 


Sharpsburg----- 


Urban land. 


TOC: 


Sharpsburg----= 


Urban land. 


TOD: 


Sharpsburg----= 


Urban land. 


| Septic tank Sewage lagoon Trench 
areas sanitary 
landfill 
| 
|Severe: Severe: (Severe: 
| wetness, slope, | wetness, 
percs slowly, wetness. | slope, 
slope. | too clayey. 
Slight----------- Severe: | sitehe Sellen enteteteeee 
slope. | 
|Severe: Severe: Severe: 
| slope. slope. slope. 
| 
Moderate: Severe: Moderate: 
slope. | slope. slope. 
| 
Severe: |Moderate: Severe 
wetness, | slope. | wetness, 
percs slowly. | | too clayey. 
| | 
| | 
Severe: |Severe: Severe: 
wetness, | slope. wetness, 
percs slowly. | | too clayey. 
| | 
| 
|Slight----------- |Severe: leteene es 
| | slope. 
| | 
| | | 
|Moderate: |Severe: Moderate: 
| slope. { slope. slope. 
| | 
| | | 
| 
| 
Severe: aes Severe: 
{ slope. slope. slope. 
i | | 
| | | 
| 
| | 
| | 
| | 
|Moderate: Moderate: erga ce 
| peres slowly. seepage, too clayey. 
| slope. | 
| 
|Moderate: Severe: Moderate: 
| percs slowly. slope. too clayey. 
| 
| | 
| 
ere |Severe: Moderate: 
| percs slowly, | slope. 
| 


slope. 


See footnote at end of table. 


| 
slope, 
too clayey. 
| 


Area 
sanitary 
landfill 


eaveees 
wetness, 
slope. 


Lsiaeie a 
| 

esteks 

| slope. 


|Moderate: 
{ slope. 


lsapenen 

| wetness. 
| 

| 


Severe: 
wetness. 


| Slight-------.-<. 


Moderate: 
slope. 


Severe: 
slope. 


| 
| 
| 
| 
| 


| Slight----------- 


Moderate: 
| slope. 


Soil Survey 


Daily cover 
fer landfill 


Poor: 

too clayey, 
hard to pack, 
slope. 


Good. 


Poor: 
slope. 


Fair: 
slope. 


Poor: 
too clayey, 

| hard to pack, 
wetness. 


Poor: 

too clayey, 
hard to pack, 
wetness, 


| Good. 


Fair: 
| slope. 
| 


Poor: 
slope. 


Fair: 
too clayey. 


clayey. 


Fair: 
too clayey, 
slope. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and Septic tank Sewage lagoon | Trench Area Daily cover 
map symbol absorption areas sanitary sanitary for landfill 
fields landfill landfill 


Secesceeresse cesses aces: 


|Severe: Severe: Poor: 

Aholt | flooding, flooding, flooding, flooding, too clayey, 
wetness, wetness. wetness, wetness. hard to pack, 
percs slowly. too clayey. | wetness. 

7 2------------------ Severe: (eae Severe: Severe: ae 

Dockery | flooding, | flooding, | flooding, flooding, | too clayey, 
| wetness. wetness. wetness. wetness. | wetness. 

7 3------------------ |Severe: |Severe: Severe: Severe: = 

Leta flooding, | flooding, flooding, flooding, wetness, 

wetness, wetness. wetness. wetness. 
| percs slowly. | 
TA --- == ee = Severe: Severe: Severe: Severe: |Poor: 

Levasy flooding, | flooding, | flooding, | flooding, | ponding. 
ponding, ponding. ponding. ponding. 
percs slowly. 

| 
7 5------------------ Moderate: Moderate: |Moderate: Moderate: Good. 

Norborne | flooding, seepage. flooding. flooding. 
| percs slowly. 

7 §------+----------- Severe: Severe: Severe: Severe: Poor: 

Myrick flooding, flooding, flooding, flooding, ponding. 
ponding. ponding. | ponding. ponding. 

§0------------------ |Severe: Severe: eene? Severe: lose 

Landes | flooding, seepage, flooding, | flooding, seepage, 

| poor filter. flooding. seepage, seepage. too sandy. 
| | wetness. | 
81------------------ leegenae Severe: Severe: Severe: Poor: 
Waldron | flooding, | flooding. | flooding, flooding, too clayey, 
| wetness, wetness, wetness. hard to pack, 
percs slowly. | too clayey. wetness. 
| | | 
§ 2------------------ Severe: Severe: |Severe: Severe: Poor: 

Parkville flooding, seepage, flooding, flooding, wetness. 

| wetness. | flooding, seepage, wetness. | 
wetness. wetness. 
| 
§3------------------ Severe: Severe: Severe: Severe: |Good. 
Haynie flooding. flooding. flooding. flooding. 
| | 
87 ------------------ |Severe: |Severe: Severe: Severe: Poor: 

Modale | flooding, flooding. flooding, flooding, too clayey, 
| wetness, wetness, wetness. hard to pack, 
| percs slowly. | too clayey. wetness. 

88------------------ Severe: Severe: Severe: Severe: Fair: 

Gilliam { flooding, flooding, flooding, flooding, too clayey, 

| wetness. | wetness. wetness. wetness. wetness. 
89------------------ |Severe: ledeees, Severe: Severe: Poor: 

Sarpy | flooding, | seepage, flooding, | flooding, | seepage, 
| poor filter. flooding. seepage, seepage. too sandy. 
| | too sandy. | 

| | 
90------------------ |Severe: |Severe: Severe: |Severe: Poor: 

Wabash | flooding, | flooding. | flooding, flooding, too clayey, 
| wetness, | wetness, wetness, hard to pack, 
| percs slowly. too clayey. wetness. 

| 
92------------------ |Moderate: Moderate: Moderate: Moderate: Good. 
Cotter | flooding, 
| 


seepage, flooding. flooding. 
| peres slowly. | | 


fe Me 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 13.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," "poor," "probable," and "improbable." Absence of an entry indicates that the soil was 
not rated. The information in this table indicates the dominant soil condition and does not eliminate 
the need for onsite investigation] 


Soil name and | Roadfill 


map symbol | 


1B, 1¢------~--------- coe 


Sibley | low strength. 

20----------- ----- -- = laws 

Higginsville | low strength. 
| 

5 Cee - nnn ene Poor: 

Macksburg low strength, 

6B, 602, 6D2—---mna = Poor: 

Sharpsburg low strength. 

8, | 

Pits | 

9D, 9E---~--~--------- lassie 

Snead | area reclaim, 
| low strength. 

10D*, 10F#; 

Snead---------------- |Poor: 


area reclaim, 
low strength. 


Rock outcrop. 
11¢2, 1103, 11D3----~-- Poor: 


Greenton low strength, 
| shrink~swell. 


13B, 13C-----~----~----- Poor: 

Sampsel low strength, 
shrink-swell, 
wetness. 

24B, 2502, 25D2------- Poor: 
Lagonda low strength, 


| shrink-swell. 
26B, 2662, 26D2, 27D3-|Poor: 


Ladoga low strength. 
| 
31-------------------- |Poor: 
Colo | shrink-swell, 
low strength. 
33-------------------- Poor: 
Zook shrink-swell, 
low strength. 
35 -----------------+--- | Poor: 
Booker | low strength, 
| wetness, 
| shrink-swell. 
36------~--------~----- Poor: 
Bremer shrink-swell, 


low strength. 


See footnote at end of table. 


Sand 


Paesaetie 
| excess fines, 


Improbable: 
| excess fines. 


Improbable: 
| excess fines, 


Improbable: 
excess fines. 


| 
| 
| 
nse: 
| excess fines. 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


| 
Improbable: 
excess fines. 
| 


Improbable: 
excess fines. 


hesitate 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 


Improbable: 
| excess fines. 
| 


Gravel 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 


Improbable: 
excess fines. 


lets 


{ excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
leaptouauies 
| excess fines. 


Improbable: 
excess fines. 


Vaeacbpnid! 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
| excess fines, 


Improbable: 
excess fines. 


Improbable: 
| excess fines. 
| 


Topsoil 


| area reclaim. 


Poor: 
large stones. 


Poor: 
thin layer. 


| 
| 
Poor: 


thin layer, 
wetness, 


Poor: 
thin layer, 


ee 
| thin layer. 


leaede 


Fair: 
| too clayey. 
| 


Poor: 
too clayey, 
wetness, 


| 
| 
ieem 
| 


Clay and Ray Counties, Missouri 


TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and \ Roadfill | Sand Gravel Topsoil 
| 


map symbol | 
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| 


tf} 


| 
37-------------------- | Poor: 


Moniteau | low strength, 
| wetness. 

38-------------------- Poor: 

Wiota | low strength. 

39------~------------- |Poor: 

Nodaway | low strength. 

4102, 41D2, 42c3------| Poor: 

Armster | low strength. 

4 aB3-----------------= lesent 

Armster | low strength. 
| 

54C2---- w= == {Poor: 

Knox | low strength. 
| 

54h2------+------------ |Poor: 

Knox | low strength. 
| 

5 4Pp.--------------- = | Poor: 

Knox | low strength, 
| slope. 

55D3------------=------ Poor: 

Knox low strength. 

56B, 57C2--------=6--= hence 

Grundy | low strength, 
| shrink-swell. 

61c# 

Kn0X-----2----------- |Poor: 


low strength. 


low strength. 
Urban land. | 

| 

| 


68C#, 69A*. 
Urban land 


TOB*, 70C#, T7OD*: | 
Sharpsburg----------- Poor: 
Urban land. | 


| 
71----~-------+------- | Poor: 


Aholt | low strength, 
wetness, 


| 
| shrink-swell. 
| 


See footnote at end of table. 


Leoronanne? 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 

leancoemie: 

| excess fines. 
| 

| 

| Improbable: 

| excess fines. 
Lieidnaipabiiey 

| excess fines. 
asuceeotes 

| 

| 

| 

| 

| 

| 


excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


| 

| 

| 

| 
laeeene: 
| 

| 

| 

| Improbable: 

| excess fines. 
| 

ere 
excess fines. 


Improbable: 

| excess fines. 
aasmeeane: 

| excess fines. 
| 


Improbable: 
excess fines. 


| Improbable: 
| excess fines. 


excess fines. 


eiceeuanine 
| 
| 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
lnagechennee 
| excess fines. 
| 
| 


Poor: 
wetness. 


Poor: 
| thin layer. 
| 


|Poor: 
thin layer, 
slope. 


Fair: 
too clayey, 
slope. 


Poor: 
thin layer. 


Good, 


Fair: 
slope. 


Poor: 
slope. 


Poor: 
thin layer. 


Poor: 
too clayey, 
wetness. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Roadfill Gravel 


Soil name and Topsoil 


map symbol 


9 ko ar ew ons Lestat Improbable: Improbable: Good. 
Dockery | low strength. excess fines. excess fines. 
7 3---------------+---- lade Improbable: Improbable: Poor: 
Leta | low strength, | excess fines. excess fines. too clayey. 
{ wetness. 
Y ee Poor: Improbable: Improbable: Poor: 
Levasy | wetness. excess fines. excess fines. too clayey, 
| wetness. 
]§-------------------- | Good---------=- conene | Improbable: Improbable: idome 
Norborne | excess fines. excess fines, 
| 
[Oataanesoonnecceueuus | Poor: Improbable: Improbable: Poor: 
Myrick | wetness. excess fines. excess fines. wetness, 
| 
80-----.-+---+---------- | Good--~-------------- Probable------------- Improbable: |Poor: 
Landes | | too sandy. | thin layer, 
| | 
81-+4---------.--—---— |Poor: Improbable: Improbable: Fair: 
Waldron | low strength, excess fines. excess fines. too clayey. 
| shrink-swell. 
bonnes een eae leas Improbable: Improbable: Poor: 
Parkville | wetness. excess fines, excess fines. too clayey. 
| | 
§3-+------ 24 =---- == Poor: Improbable: Improbable: Good. 
Haynie low strength. | excess fines. excess fines. 
| 
87 -------------- Poor: Improbable: Improbable: Fair: 
Modale low strength, excess fines, excess fines. thin layer. 
shrink-swell. | 
88-----------—-------- Poor: Improbable: Improbable: leone 
Gilliam | low strength. | excess fines. | excess fines. 
| | 
§9-.~-~----- ee | Good----+.--------~-- | Probable-—---——-.——__~ Improbable: Poor: 
Sarpy | | | too sandy. too sandy. 
J Onn n nnn Veseas esenaui Improbable: Poor: 
Wabash | low strength, | excess fines, | excess fines. too clayey, 
| wetness, | | wetness, 
| shrink-swell. | 
9 2--------------.----- Pair: Improbable: Improbable: Pere 


Cotter low strength. excess fines. excess fines. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


Absence of an entry indicates that the soil was not evaluated. 
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See text for definitions of 
The 


information in this table indicates the dominant soil condition and does not eliminate the need for onsite 


investigation] 


Soil name and | Pond 
map symbol | reservoir 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Drainage 


Features 


Irrigation 


affecting-- 
Terraces 
and 
diversions 


Grassed 
waterways 


| | | 
1B, 1C0-----------~ |Moderate: | Slight--------- Deep to water Slope---------- | Favorable--+--- |Favorable, 
Sibley | seepage, | 
| slope. | | 1 
2 Caan n nnn ea Moderate: |Moderate: Frost action, hruenaee, lessabe easily, |Erodes easily. 
Higginsville | slope, | wetness. | slope. | slope, | wetness. | 
| seepage. | | | erodes easily. | 
| | | \ 
5 C-----------=---- |Moderate: Moderate: |Frost action, |Wetness, Erodes easily, |Erodes easily. 
Macksburg seepage, wetness. slope. slope. wetness. 
slope. 
| 
6B, 6C2----------- Moderate: laaene ~-------- Deep to water |atkese wnoe nen {Erodes easily Erodes easily. 
Sharpsburg | seepage, | | 
| slope. | | | | 
6D2—5—-----=-=---- |Severe: | SLight--------- Deep to water baieea cow eenee- Slope, Slope, 
Sharpsburg | slope. | | erodes easily.| erodes easily. 
an. | | | 
Pits | | | | | 
9D, QE---------- == ae (eieene Percs slowly, eres Slope, ligae: 
Snead | depth to rock,| thin layer. depth to rock,| percs slowly. { depth to rock,| erodes easily, 
slope. | slope. | erodes easily.| depth to rock. 
10D*, 10F#: 
Snead------------ Severe: Severe: Peres slowly, Large stones, Slope, Large stones, 
| slope. large stones. depth to rock,| wetness. large stones, slope, 
| large stones. depth to rock.| depth to rock. 
Rock outcrop. | | | | 
1102------------ |Moderate: Moderate: Peres slowly, Nistneee: \Erodes easily, liberia: 
Greenton | slope. hard to pack, slope. | percs slowly, wetness. | erodes easily. 
wetness. slope. | 
1103, 11D3------ Severe: Moderate: Peres slowly, Wetness, Slope, laeenees: 
Greenton | slope. hard to pack, slope. peres slowly, erodes easily,| slope, 
| wetness. slope. wetness. erodes easily. 
13B, 13¢---~---- liedweiees Severe: ipates slowly, Wetness, Erodes easily, |Erodes easily, 
Sampsel | depth to rock,| hard to pack, frost action, | percs slowly, wetness. wetness. 
| slope. | wetness. slope. slope. 
| 
24B, 2502------- Moderate: |Moderate: — slowly, Wetness, |Erodes easily, |Erodes easily, 
Lagonda | slope. hard to pack, frost action, peres slowly, wetness. peres slowly. 
wetness. slope. slope. 
| | 
25D2------------ evenee |Moderate: |Percs slowly, Wetness, |Slope, Slope, 
Lagonda | slope. nard to pack, | frost action, | peres slowly, erodes easily,| erodes easily, 
wetness. { slope. slope. wetness. percs slowly. 
| 
26B, 26C2-----—-— Moderate: |Moderate: Deep to water Slope---------- Erodes easily Erodes easily. 
Ladoga seepage, | hard to pack. 
slope. | | 
26D2, 27D3-------- Severe: lwaaeeiess Deep to water Slope---------- Slope, Slope, 
Ladoga slope. | hard to pack. erodes easily.| erodes easily. 
31----~------------ \Moderate: ee inoatngs Flooding, Wetness-------= Wetness. 
Colo seepage. | wetness. | frost action. wetness. 
33---~--------~----- Slight--------- Severe: Flooding, Wetness, Wetness, Wetness, 
Zook hard to pack, percs slowly, percs slowly. percs slowly. percs slowly. 
| wetness, | frost action. 
| | 


See footnote at end of table. 
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Soil name and | Pond 
map symbol | reservoir 
areas 
35=--.----------=+ | Slight--------- 
Booker 
36 an 2e wen wenn = |Slight------- 

Bremer 

| 
3] ---------------- | sragnt naon-=- 

Moniteau | 

| 
38----.----------- | Moderate: 

Wiota | seepage. 

39------+--------- |Moderate: 

Nodaway | seepage. 

4102-------------- | Moderate: 

Armster | slope. 

41D2-------------- leeGaues 

Armster | slope. 

420 3-------------- Moderate: 

Armster slope. 

42E3-------------- Severe: 

Armster slope. 

5 4C2----------+---- Moderate: 

Knox seepage, 

slope. 
54E2, S4F, 55D3~---|Severe: 

Knox slope. 

56B, 57G2--------- {Moderate: 

Grundy slope. 
| 
| 

61C#: 

Kn 0Xs0----------- Moderate: 
| seepage, 
| slope. 

Urban land. 
| 

61D*, 61E*: | 

Kno Xs----------- {Severe 
| slope. 
| 

Urban land. | 
| 

680%, 69A¥. 

Urban land | 

7OB*, 70C#; | 

Sharpsburg------- Moderate: 

seepage, 
| slope. 

Urban land. | 
| 

70D#: | 

Sharpsburg--~---~ |Severe: 

| slope. 


See footnote at end of table. 


Limitations for-- 


TABLE 14,--WATER MANAGEMENT--Continued 


Embankments , 
dikes, and 
levees 


| hard to pack, 
| ponding. 


hard to pack. 


Severe: 
wetness. 


Slight--------- 


Severe: 
piping. 


Moderate: 
hard to pack, 
wetness. 


Moderate: 
hard to pack, 
wetness. 


Moderate: 
hard to pack, 
wetness. 


Moderate: 


hardg to pack, 
wetness. 


| 
Slight--~------- 


|Slight-----~--- 
| 
| 


Drainage 


Ponding, 
percs slowly, 
flooding. 


Flooding, 
frost action. 


[pees to water 


leas to water 
| 


Deep to water 


Deep to water 


water 


Deep to 


Deep to water 


Deep to water 


water 


| 

laa to 
| eaies slowly, 
| frost action, 
| slope. 


water 


Deep to 


peer to water 
| 


water 


Frost action--- 


Irrigation 


Ponding, 
Slow intake, 
peres slowly. 


| 

Wetness, 
flooding. 

| 

Wetness, 

erodes easily. 


hese a tteiaetend 


Flooding, 
erodes easily. 


iene 
| erodes 


Slope, 


erodes easily. 


|Slope, 


erodes easily. 


Slope, 
erodes 


| 
Slope---------- 


easily. 


Wetness, 
peres slowly, 
slope. 


Features affecting-- 


easily. | 


Terraces 
and 
diversions 


Ponding, 


| percs slowly. 


Wetness—------~ 


Erodes easily, 
wetness. 
Erodes easily 


Erodes easily 


Erodes easily 


Slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Erodes easily, 
wetness. 


Erodes easily 


Slope, 
erodes easily. 


Erodes easily 


Slope, 
erodes easily. 


Soil Survey 


Grassed 
waterways 


Wetness, 
peres slowly. 


Wetness. 


Wetness, 
erodes easily. 


Erodes easily. 


Erodes easily. 


letaade easily. 


aie. 
erodes easily. 


Erodes easily. 
| 

| 

Slope, 

erodes easily. 


Erodes easily. 


Slope, 
erodes easily. 


Wetness, 
erodes easily. 


| 
| 
lepedes easily. 
| 


Slope, 
erodes easily. 


Erodes easily. 


| 
| 
| 
| 


Slope, 
erodes easily. 
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Soil name and 
map symbol 


TOD*: 
Urban land. 


Cotter 


TABLE 14.--WATER MANAGEMENT--Continued 


Limitations fors-- 


on 
reservoir 
areas 


ligaseakins 
| seepage. 


|Moderate: 
| seepage. 


|Moderate: 
seepage. 


|Moderate: 
| seepage. 
\Moderate: 


| seepage. 


|Severe: 
seepage. 

| 

| SLight--------- 
\ 

| 


ator 
| seepage. 
|Moderate: 
| seepage. 
|Moderate: 


| seepage. 


Moderate: 
seepage. 


{Severe: 
seepage. 


Slight--------- 


\ 


Ligabaaten 
| seepage. 


Embankments , 
dikes, and 
levees 


\Severe: 
| hard to pack, 
| wetness. 


Moderate: 
piping, 
wetness. 


| 

| 

| 

|Severe: 

| piping, 

| wetness. 

Severe: 
piping, 

| ponding. 


lseeseet 
| piping. 


| 

ee 
piping, 

| ponding. 

| 

|Severe: 
seepage, 
piping. 

| 

|Severe: 

| hard to pack. 


| 

| 

| 

| 

Severe: 
hard to pack, 

| wetness. 

| 

| 

| 

| piping. 

screwed 

| 

| 


seepage, 
piping. 


|Severe: 
| hard to pack, 
wetness. 


Moderate: 
| piping. 


| Drainage 


| 
| 
|Percs slowly, 
{| flooding. 

| 

Flooding, 

| frost action. 


Percs slowly, 
flooding, 
frost action. 


Ponding, 
peres slowly, 
| flooding. 


|Deep to water 


| 

| Ponding, 

| percs slowly, 
flooding. 


|Deep to water 


Peres slowly, 
flooding, 
frost action. 


| 

leilavs slowly, 

| flooding, 

| cutbanks cave. 
| 

| 


Deep to water 
Peres slowly, 


flooding, 
frost action. 


Neesaiee 
| frost action. 


Deep to water 


\Percs slowly, 
flooding. 


Deep to water 


Features affecting-- 


Irrigation 


| 
Wetness, 
slow intake, 
percs slowly. 


Wetness, 


Terraces 
| and 
diversions 


Wetness, 
peres slowly. 


Erodes easily, 


erodes easily,| wetness. 


flooding. 


Wetness, 
slow intake, 
percs slowly. 


Ponding, 
slow intake, 
percs slowly. 


Favorable-—---— 


Ponding, 
percs slowly. 


Droughty, 
flooding. 


| 
Wetness, 
peres slowly. 


Wetness, 
slow intake, 
peres slowly. 


Erodes easily, 
| flooding. 


Wetness, 
peres slowly, 


Wetness, 
| flooding. 


Droughty, 
| fast intake, 
soil blowing. 


Wetness, 
droughty, 
slow intake. 


| 
| 
| 
| 


erodes easily. 


Favorable-=---- 


Erodes easily, 
ponding. 


aaeine ae 


Too sandy, 
| soil blowing. 


Wetness, 
percs slowly. 


Erodes easily 


| 


Erodes easily, 
wetness, 
percs slowly. 


Wetness------- 


Too sandy, 
soil blowing. 


Wetness, 
percs slowly. 


lavsiawa easily 


We tness------- 


Favorable----- 
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Grassed 
waterways 


| 


Wetness, 
peres slowly. 


| 
lanetes easily. 
| 
| 


|Wetness, 
{ percs slowly. 


Wetness, 
erodes easily, 
percs slowly. 


Favorable. 


Wetness, 
| percs slowly. 


Droughty. 


Wetness, 
perecs slowly. 


Wetness, 
percs slowly. 


Brodes easily. 


Wetness, 
erodes easily, 
| percs slowly. 


|Favorable. 


| 
laedusker, 


aScanses 
| droughty, 
| peres slowly. 


aeanss easily. 


ee 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; > means more than. 


Soil name and 
map symbol 


Macksburg 


6B, 602, 6D2----~ 
Sharpsburg 


Rock outcrop. 


Greenton 


1163, 11D3------- 
Greenton 


TABLE 15.--ENGINEERING INDEX PROPERTIES 


eee USDA texture 


0-11|Si1t loam--~----- 
11-49|Silty clay loam 
49-72(Silt loam, silty |CL 


| clay loam. 
0-10/Silt loam------~- cL 
{10-15|Silty clay loam [CL 
{15-49|Silty clay loam |cL 
49-60|Silty clay loam, |CL, ML 
| silt loam. 
| 
| asia lacie loam-------~- ML, OL, 
MH, OH 
[19-48|Silty clay loam, |CH, CL 
| silty clay. | 
48-61 |Silty clay loam es 
QO-17|Silt loam-------— | cL 
)17-55|Silty clay loam, |CH, CL 
| | silty clay. 
poe Silty clay loam, |CL 
| silt loam. | 
| o-5 | 
| 0-5 |Silty clay loam [cL 
| 5-35|Silty clay, clay |CH, CL 
|35- Ba laalacilial bedrock | --- 
| | 
| 0-12|Flaggy silty clay|CL, CH 
loam. 
12-19|Flaggy silty |CH, CL 
clay, flagey | 
clay, stony 
silty clay. 
CH, CL 


9-38[Silty clay, clay 
8-60|Weathered bedrock 


| O-11)Silty clay loam cL 


|11-49|Silty clay loam, |CH 
silty clay. 

lies 60 Silty clay, clay,|CH 
channery silty | 
clay. | 

| 

| 0-6 |Silty clay loam 

| 6-37|Silty clay loam, |CH 
silty clay. 

Fre ri clay, clay, |CH 
channery silty 
clay. | 

5|Silty clay loam let 
lise O|Silty clay loam, |CH 


| a silty clay, 
clay. 
| 


See footnote at end of table. 


Classification 


Frag- 


|ments | 


ae | : 
eG 
A-6, A-7 | 0 
A-7 | 0 
A-6, A-7 | 0 
lee A 
f= | 0 
Leo A-6 | ) 
re 
|A-7 | 0 
lar, A-6 | 0 

| | 

; | 
A-6, A-7 | 0-10 
— | mee 
laze ae 
i |10-50 
. | 0-10 
] asa aaa 
A-6, A-7 | 0 
A=-7 0 
hee 
| 

A-6, A-7 0 
A-7T 0 
A~7 

A-6, A-7 | 0 
A-7 | 0 


Percentage passing 
sieve number-- 


100 


| 
| 
| 


95-100|90- 100| 
95~ a8) 90-100 
95- on pee 


95~ sage il 
95-100|90~100| 
95-100| 90-100} 


95- sue 100| 
| 

100 |o5- 100| 

100 95-100| 

100 [95-100 

100 {95-100 

100 [95-100| 

100 fase ‘ea 


| 
| 


9 
70= Boe ee -100;90- ie ae 108 


100 100 
100 100 
| | 
100 | 100 
100 | 100 
| 100 100 
| 100 100 
| 
| 100 | 100 
| 100 100 
| 100 100 
| 100 | 100 
| 100 | 100 
| 100 | 100 
| 
| 
| 


| 


70-90 |60-85 


} 


| 
0- tea lane ig logs 100 leo 95 | 
| 


55-80 15 


70-90 |60-85 |55-80 |s0- 75 


}30= 100|90- a Loe 100(80-100 


100 | 100 


| 100 | 100 
ern 65-100 
100 | 100 
100 | 100 


0-5 eae 


100 
100 


} 
| 
95-100/95-100| 
95-100} 95-100 
60-95 [55-90 


95-100] 95-100 
95-100] 95-100 


60-95 ia | 


95-100 |90-99 
97~-100| 95-100 


| 
|Ligquid | 


Soil Survey 


Absence of an entry indicates that data were not estimated] 


Limit | 


30-40 | 10- 
80-35 | 20-35 
35-45 | 35-25 
30-40 | 10-15 
35-50 | 15-25 
ho-50 | 15-25 
35-15 | 10-26 
4O-55 | 15-25 
#0-60 | 20-35 
35-50 | 20-30 
25-40 | 10-20 
40-60 | 20-35 
35-50 | 20-30 
| 
| 
30-45 10-25 
#5260 | 25-40 
35-55 | 20-35 
45-60 25-40 
45-60 | 25-40 
35-45 | 15-25 
50-70 | 35~45 
50-70 | 25-40 
35-45 | 15-25 
50-70 | 35-45 
50-70 | 25-40 
35-50 | 15-25 
52-75 | 35-47 
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TABLE 15.-~ENGINEERING INDEX PROPERTIES--Continued 
Classification Frag- Percentage passing 


Soil name and Depth USDA texture |ments sieve number-- Liquid | Plas- 


map symbol limit ticity 
| 
24p-------------- 0-6 |Silt loam-------- cL, 5 ie) 100 100 |95-100|90-100 - | 
Lagonda | 6-15|Silty clay loam, |CH, CL |A-7 0 100 | 100 |95-100|95-100| 40-70 | 25-40 
silty clay. | | 
15-55|Silty clay loam, |CL, CH A-T7 0 95~100|90-100| 80-95 |75-90 45-60 25-40 
| silty clay, clay| 
| loam. | | 
55-60|Clay loam, clay |CL, CH A-7 0 95-100| 90-100} 90-100|75-90 | 40-65 | 25-40 
2502, 25D2------- 0-9 |Silty clay loam |cL ia | 0 100 100 }95-100]90-100} 40-50 { 15-25 
Lagonda | 9-32|Silty clay loam, |CH, CL |A-7 | oO | 100 100 |95-100|95-100] 40-70 | 25-40 
| | silty clay. | | | 
32-60|Clay loam, clay |CL, CH A-7 a) esi scat 90-100/75-90 | 40-65 | 25-40 
| 
26B, 2602, 26D2--| 0-11{Silt loam-------- |CL, CL-ML |A-6, A=4 | 0 100 | 100 100 {95-100} 25-40 5-15 
Ladoga |11-46|Silty clay loam, |CL, CH |A-7 | o | 100 | 100 100 |95-100] 40-55 | 25-35 
| silty clay. | | | | | 
46-60|Siity clay loam, |CL A-6 0 100 100 100 aa 30-40 15-20 
silt loam. 
27D3------------- | 0-4 |Silty clay loam |CL, CL-ML |A-6, aA-4 | 0 100 | 100 | 100 {95-100} 25-40 5-15 
Ladoga | 4-41|Silty clay loam, |CL, CH A-7 0 100 | 100 [| 100 |95-100| 40-55 | 25-35 
| silty clay. | | | | | 
ecmaad were: clay loam, |CL |A=6 0 100 100 100 95-100| 30-40 | 15-20 
| silt loam, | | 
31 ---+-~--------- | 0~- Ba leaies elay loam {|CL, CH A-7 | oO 100 100 90-100|90-100| 40-60 15-30 
Colo (28-48|Silty clay loam CL, CH A-7 0 100 100 90-100|90-100| 40-55 | 20-30 
|48-60|Silty clay loam, |CL, CH |A-7 | 0 100 100 |95-100|80-100; 40-55 { 15-30 
clay loam, silt | | | | | 
loam. | 
33--------------- 0-37|Silty clay loam CH, CL A-7 0 | 100 100 95-100/95-100| 45-65 | 20-35 
Zook \37-66|/Silty clay, matty 08 A-7 ) | 100 100 |95-100 ate 60-85 | 35-55 
| | clay loam. | | 
Bp arene een ene = 0-19 |Silty ae | CH A-7 i) | 100 | 100 seehou| 5 06 45~75 | 30-45 
Booker \19- anes -----=------- | CH A-7 | o | 100 100 100 |95- Sea 65-85 | 40-55 
| | 100 | 200 | 100 | | 
36------ ean eee Set Silt loam-------- fe cL \A~7 {| 0 { 100 100 4} 100 95- 566 45-60 25-40 
Bremer 14-50|{Silty clay loam, hi MH A-7 0 100 | 100 | 100 lig 100| 50-65 | 20-35 
silty clay. | 
|50-60|Silty clay loam CH, CL A-7 0 100 | 100 ‘aa ne ee 40-60 | 25-40 
37------~--------| 0-16/Silt loam-------- CL-ML, CL |A=4, A-6 | 0 100 | 100 |90-100|85-100| 25-35 [| 5-15 
Moniteau |16-64|Silty clay loam cL A-6, A-7 | 0 | 100 | 100 85-100] 80-95 | 30-45 | 15-25 
38---.----------- 0-12/Silt loam-------- cL A-6 0 100 100 100 |90-95 | 30-40 | 10-20 
Wiota 12-49|Silty clay loam cL A-7 0 100 100 95-100] 90-95 40-50 | 15-25 
49-60|Silty clay loam, |CL A-T7 mY) 100 100 |95-100}90-95 | 40-50 | 20-30 
| silt loam. | | | | 
Shee aboleire loam-----=-- CL, CL-ML bik, A-6 0 | 100 | 95-100 aecenlwa-tes 25-35 | 5-15 
Nodaway | | | | | | | | 
kic2, 41D2------- 0-6 |Loam------------- cL A-6 0 gsciue 86-88 75-90 ee 25-40 | 11-20 
Armster 6-41|Clay loam, sandy |CL, CH A-7 0 95-100)]80-95 |70-90 |55~80 45-60 25-35 
clay, clay. 
41-60|Silty clay loam, |CL A-6, A-7 0 95-100|80-95 |70-90 455-80 30-45 15-25 
| clay loam, sandy| | | | 
clay loam. | 
4203, 42E3------- | 0-5 |Clay loam-------- cL A=-T7 0 95-100|80-95 |70-90 |55-80 40-50 | 25=35 
Armster 5-60|Clay loam, clay |CL, CH A-7 | 0 95-100! 80-95 {70-90 {55-80 45-60 | 25-35 
5402, S4E2, 54F--| 0-7 |Silt loam-------- CL-ML, CL, |A-4, A-6 0 100 100 95-100 | 20-35 | 2-15 
Knox ML | 
7-40|Silty clay loam, le A-T 0 100 100 |95-100/95-100] 40-50 | 20-30 
| | silt loam. | | | | 
| 10-25 
| 


[raat loam-------- (o = A-7 0 | 100 | 100 ee | 30-45 


See footnote at end of table. 
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Soil name and 
map symbol 


Urban land. 


68c#, 69A*. 
Urban land 


70B*, 7OC*#, 7OD*: 
Sharpsburg---—--- 


Norborne 


Myrick 


See footnote 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Classification 


aul USDA texture 


| 
0-5 [Silty clay loam {cL 
5-58|Silty clay loam, |CL 


silt loam. 

58-65|Silt loam-~------ |cL 

0-6 [stat loam----~---— cL 

6-15|Silty clay loam, |CH, CL 
| silty clay. 
|15-36|Silty clay------- ICH 
|36-60|Silty clay loam |CH, CL 
| 0-8 |Silty clay loam CH, CL 
| 8-43(Silty clay loam, (CH, CL 
| silty clay. 
[Beebe] sttey clay loam |CH, CL 
| 
{ 0-7 {Silt loam-------- |CL-ML, 
| ML 
| 7-40(Silty clay loam, [CL 
| silt loam, 
{40-60|Silt loam+-~----~ | cL 
| | | 
| | | 
| | 
| o-17|sa1e Loam-------- cL 


{17-55|Silty clay loam, |CH, cL 
| silty clay. 
|55-60|/Silty clay loam, |CL 


| | silt loam. 
| | | 
| 0-46|Clay-----------.- CH 
}46-66|Silty clay, silty|CL, CH 
| { clay loam. | 
| 
0-14|/Silt loam-------- CL-ML, 
[14-60|(Stratified silt |CcL 
| loam to silty 
| clay loam. 
| O-14{Silty clay----~--- len, CH 
|14-34|Silty clay loam, |CL, CH 
silty clay. 

34-60{Stratified silt |CL-ML, 
| | loam to sandy 
| | loam, 

| 0-32(Silty clay------~ leit cL 


|32-60|Very fine sandy cL, SC, 
| loam, silt loam,| CL-ML, 
| | fine sandy loam.| SM-SC 


| Per ee fine sandy cL 
loam. | 

|17-45|Loam, very fine |CL-ML, 

sandy loam, silt 

loam. 


[45-60 
| very fine sandy 
loam, loam. 


Q0-13)Silty clay loam, |CH 
silty clay. 
{13-60|Very fine sandy |ML, CL, 
| | loam, silt loam.| CL-ML 


at end of table. 


| 
{| Unified 


Fine sandy loam, |ML, CL-~ 


1 TT 
SN ONAN AAD AN A ADK 


as re op PP 


CL, |A-4, 


cL 


A-4 


CL JA-4 


ML |A-4 


| AASHTO 


A-6 


A-7 


A-6 


Frag- 
ments 
23 


inches 


oO oo oo oo oO 


oo 


| 


100 


Soil Survey 


Percentage passing 
sieve number-— | Liquid 


100 
100 


100 


100 
100 


100 
100 


100 
100 


100 


100 
100 
100 


100 
100 


100 


100 
100 


| limit 


95-100/95-100 
95=-100}95-100 


95-100} 90-100 


95-100 90-100| 30-45 
95-100/90-100| 45-55 


95-100 90-100 
90-100] 90-100 


95-100 90-100| 40-55 
95=100|90-100| 45-55 


90-100 = 40-55 


95-100/90-100] 20-35 
95-100/95-100| 40-50 
95-100] 90-100 5 


100 
100 


95-100| 25-40 
95-100| 40-60 


95=100/ 35-50 


100 


95-100 
85-100 


90-100 
85-100 


90-100 
90-100 


95-100 
95-100 


95-100 
90-100 


80-100 


95-100 
70-95 | 40-75 


[o2) 
wi 
i 
rR 
Oo 
Oo 
ee 
N 
vi 
i] 
Ww 
ow 


90-100 | 60-75 
90-100} 60-75 <25 


85-100| 50-75 <20 


95=100|90-100j 50-60 
85-95 | 80-95 <25 


Plas- 
ticity 
index 


10-15 
20-30 


10-25 


10-20 
25-35 


30-45 
25-35 


20-35 
25-35 


25-35 


2-15 
20-30 
10-25 


10-20 
20-35 


20-30 


35-55 
30-40 


5-15 
8-20 


30-45 
20-40 


9-15 


20-40 
4-15 


30-4o 
NP-8 


Clay and Ray Counties, Missouri 


W 


82 
P 


G 


c 


Soil name and 
map symbol 


aldron 


arkville 


illiam 


otter 


27-68 


0-9 
| 9-60 
\ 
| 
| 0-20 
20-60 


0-17 
17-51 


51-60 
| 


| 0-6 
| 6-60 


| eee 


0-20 
20-40 


|40-60|Loam, silt loam 


TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


SM-SC 
Stratified fine SM, ML, 
| sand to silt | SP-SM, 
loam. 
Silty clay loam |CL 


Stratified silty |CL, CH 
clay loam to 


clay. 
Silty clay------- CH 
Stratified loamy |ML, CL, 
very fine sand CL-ML 
to silt loam. 
811t loam-------- CL-ML, 
|Silt loam, very |CL-ML, 
| fine sandy loam, 
| loamy fine sand. 
Silt loam, very CL 
fine sandy loam. 
Silty clay, clay |CH 
Silt loam-------- cL 


Silt loam, silty |CL 
clay loam, loam. 

Stratified silty |CL-ML, 
clay loam to 

| loam. 


on fine sand | sm 


Fine sand, loamy |SM, SP, 
fine sand, sand.| SP-SM 
|Silty clay------- cH 
eae clay, clay ‘aa 
|Silt loam-------- |cL 
Silty clay loam, |CL 
silt loam. 
cL 


CL 
cL 


CL 


100 


100 


100 
100 


100 


100 
100 


100 
100 


100 
100 


100 


Percentage passing 
sieve number-- 
limit 


| | <25 
| 
™ 10-70 <30 
100 |95~-100|90-100| 30-45 
100 |95-100|90-100] 40-65 | 
| 
100 |97-100/95-100| 55-80 
100 ope 60-90 | 20-35 | 
100 |85-100/70-100] 25-40 
100 |85~-100|85-100| 25-35 | 


100 95-100|70-90 25-40 
| 100 {95-100|95-100| 65-85 | 


100 = |95-100185~100] 25-40 
100 |90-100}80-95 | 25-40 
100 |90-100| 80-95 20-40 
100 |60-80 | 15-35 —— | 
100 [60-80 | 2-35 Soret | 
100 100 |95-100} 50-75 
100 100 95-100] 52-78 
100 |90-100]80-95 | 30-40 | 
100 |95-100/80-90 | 30-40 | 
| 
100 |90-100/65-80 | 25-40 | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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ticity 
index 
NP=10 


NP-10 


15-25 
20-45 


30-55 
NP-15 


5-15 
5~15 


8-18 
40-60 


8-20 
8-20 


5-20 


NP 
NP 


30-50 
30-55 


13-20 
14-22 


8-18 


Soil Survey 


Erosion | Wind 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry indicates that data were not available or were not estimated] 


[The symbol < means less than; > means more than. 
profile. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 18.--CLASSIFICATION OF THE SOILS 


Soil name Family or higher taxonomic class 


Aholt-----------------~--- Very fine, montmorillonitic (calcareous), mesic Vertic Haplaquolls 


Armster--= Fine, montmorillonitic, mesic Mollic Hapludalfs 
Booker---- Very fine, montmorillonitic, mesic Vertic Haplaquolls 
Bremer---- Fine, montmorillonitic, mesic Typic Argiaquolls 
Colo------ Fine-silty, mixed, mesic Cumulic Haplaquolls 
Cotter---- Fine-silty, mixed, mesic Typic Argiudolls 

Dockery--- Fine-silty, mixed, nonacid, mesic Aquic Udifluvents 
Gilliam--- Fine-silty, mixed, mesic Fluvaquentic Hapludolls 


Greenton-- Fine, montmorillonitic, mesic Aquic Argiudolls 

Fine, montmorillonitic, mesic Aquic Argiudolls 

Coarse-silty, mixed (calcareous), mesic Mollic Udifluvents 
Fine-silty, mixed, mesic Aquic Argiudolls 

Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Mollic Hapludalfs 

Fine, montmorillonitic, mesic Aquic Argiudolls 

Coarse-loamy, mixed, mesic Fluventic Hapludolls 

Clayey over loamy, montmorillonitic, mesic Fluvaquentic Hapludolls 
Clayey over loamy, montmorillonitic (calcareous), mesic Fluvaquentic Haplaquolls 
Fine, montmorillonitic, mesic Aquic Argiudolls 

Coarse=silty over clayey, mixed (calcareous), mesic Aquic Udifluvents 
Fine-silty, mixed, mesic Typic Ochraqualfs 

Clayey over loamy, montmorillonitic (calcareous), mesic Fluvaquentic Haplaquolls 
Fine-silty, mixed, nonacid, mesic Mollic Udifluvents 

Coarse-loamy, mixed, mesic Typic Argiudolls 

Clayey over loamy, montmorillonitic, mesic Fluvaquentic Hapludolls 
Fine, montmorillonitic, mesic, sloping Typic Argiaquolls 

Mixed, mesic Typic Udipsamments 

Fine, montmorillonitic, mesic Typic Argiudolls 

Fine-silty, mixed, mesic Typic Argiudolls 

Fine, mixed, mesic Aquic Hapludolls 

Fine, montmorillonitic, mesic Vertic Haplaquolls 

Fine, montmorillonitic (calcareous), mesic Aeric Fluvaquents 
Fine-silty, mixed, mesic Typic Argiudolls 

Fine, montmorillonitic, mesic Cumulic Haplaquolls 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


The U.S. Department of Agriculture (USDA) prohibits discrimination in all of its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex (including gender identity and expression), marital status, 
familial status, parental status, religion, sexual orientation, political beliefs, genetic 
information, reprisal, or because all or part of an individual's income is derived from 
any public assistance program. (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication of program 
information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center at (202) 720-2600 (voice and TDD). 


To file a complaint of discrimination, write to: 


USDA 

Assistant Secretary for Civil Rights 

Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, S.W., Stop 9410 
Washington, DC 20250-9410 


Or call toll-free at (866) 632-9992 (English) or (800) 877-8339 (TDD) or (866) 377- 
8642 (English Federal-relay) or (800) 845-6136 (Spanish Federal-relay). USDA is an 
equal opportunity provider and employer. 
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CLAY AND RAY COUNTIES, MISSOURI 


Original text from each map sheet: Stas 4-55 400 
“This soil survey was compiled by the U.S. Department of Agriculture, Soil Conservation Service, 1 0 1 2 3. 4Miles 
[eer | 


and cooperating agencies. Base maps are prepared from 1975 aerial photography. Coordinate 
grid ticks and land division corners, if shown, are approximately postioned.” i i ies 


U.S. DEPARTMENT OF AGRICULTURE 
SOIL CONSERVATION SERVICE 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and let- 
ters. The initial numbers represent the kind of soil. A capital letter 
following these numbers indicates the class of slope. Symbols without 
a slope letter are for nearly level soils or miscellaneous areas. A final 
number of 2 following the slope letter indicates that the soil is moder- 
ately eroded and 3 that it is severely eroded. 


SYMBOL 


1B 


NAME 


Sibley silt loam, 2 to 5 percent slopes 

Sibley silt loam, 5 to 9 percent slopes 

Higginsville silt loam, 5 to 9 percent slopes 

Macksburg silt loam, 5 to 9 percent slopes 

Sharpsburg silt loam, 2 to 5 percent slopes 

Sharpsburg silt loam, 5 to 9 percent slopes, eroded 
Sharpsburg silt loam, 9 to 14 percent slopes, eroded 
Pits, quarries 

Snead silty clay loam, 5 to 14 percent slopes 

Snead silty clay loam, 14 to 30 percent slopes 
Snead-Rock outcrop complex, 5 to 14 percent slopes 
Snead-Rock outcrop complex, 14 to 30 percent slopes 
Greenton silty clay loam, 5 to 9 percent slopes, eroded 
Greenton silty clay loam, 5 to 9 percent slopes, severely eroded 
Greenton silty clay loam, 9 to 14 percent slopes, severely eroded 
Sampsel silty clay loam, 2 to 5 percent slopes 

Sampsel silty clay loam, 5 to 9 percent slopes 

Lagonda silt loam, 2 to 5 percent slopes 

Lagonda silty clay loam, 5 to 9 percent slopes, eroded 
Lagonda silty clay loam, 9 to 14 percent slopes, eroded 
Ladoga silt loam, 2 to 5 percent slopes 

Ladoga silt loam, 5 to 9 percent slopes, eroded 

Ladoga silt loam, 9 to 14 percent slopes, eroded 

Ladoga silty clay loam, 5 to 14 percent slopes, severely eroded 
Colo silty clay loam 

Zook silty clay loam 

Booker silty clay 

Bremer silt loam 

Moniteau silt loam 

Wiota silt loam 

Nodaway silt loam 

Armster loam, 5 to 9 percent slopes, eroded 

Armster loam, 9 to 14 percent slopes, eroded 

Armster clay loam, 5 to 9 percent slopes, severely eroded 
Armster clay loam, 9 to 20 percent slopes, severely eroded 
Knox silt loam, 5 to 9 percent slopes, eroded 

Knox silt loam, 14 to 20 percent slopes, eroded 

Knox silt loam, 20 to 30 percent slopes 

Knox silty clay loam, 5 to 14 percent slopes, severely eroded 
Grundy silt loam, 2 to 5 percent slopes 

Grundy silty clay loam, 5 to 9 percent slopes, eroded 
Knox-Urban land complex, 5 to 9 percent slopes 
Knox-Urban land complex, 9 to 14 percent slopes 
Knox-Urban land complex, 14 to 20 percent slopes 
Urban land, upland, 5 to 9 percent slopes 

Urban land, bottom land, 0 to 3 percent slopes 
Sharpsburg-Urban land complex, 2 to 5 percent slopes 
Sharpsburg-Urban land complex, 5 to 9 percent slopes 
Sharpsburg-Urban land complex, 9 to 14 percent slopes 
Aholt clay 

Dockery silt loam 

Leta silty clay 

Levasy silty clay 

Norborne very fine sandy loam 

Myrick silty clay loam 

Landes fine sandy loam 

Waldron silty clay loam 

Parkville silty clay 

Haynie silt loam 

Modale silt loam 

Gilliam silt loam 

Sarpy loamy fine sand 

Wabash silty clay 

Cotter silt loam 
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MISSOURI! AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 

Limit of soil survey (label) 

Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, or flood pool 


STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road Qiieneteeeniees 


TORRE ERROR ORD 
oe 
POPU PEEe enn 


With road 


With railroad 


DAMS 


Large (to scale) 


Medium or small 


PITS 


Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


ry 


Indian 
\ Mound 


Tower 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 708 Saab 


ESCARPMENTS 


Beecr vvvv Ver NvENNNYY 
(points down slope) 


Other than bedrock 
(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


SOIL LEGEND 


GRUNDY-LAGONDA ASSOCIATION: Deep, gently sloping and moderately sloping, somewhat poorly 
drained soils formed in loess or in loess and pedisediments; on uplands 


ARMSTER-LAGONDA-SHARPSBURG ASSOCIATION: Deep, gently sloping to moderately steep, moder- 
ately well drained and somewhat poorly drained soils formed in loess, pedisediments, and glacial till; on 
uplands 


SHARPSBURG-MACKSBURG ASSOCIATION: Deep, gently sloping to strongly sloping, moderately 
well drained and somewhat poorly drained soils formed in loess; on uplands 


SNEAD-LADOGA ASSOCIATION: Moderately deep and deep, gently sloping to steep, moderately well 
drained soils formed in shale and limestone residuum or in loess; on uplands 


KNOX-SIBLEY ASSOCIATION: Deep, gently sloping to steep, well drained soils formed in a thick layer 
of loess; on uplands 


LAGONDA-SHARPSBURG ASSOCIATION: Deep, gently sloping to strongly sloping, somewhat poorly 
drained and moderately well drained soils formed in loess or in loess and pedisediments; on uplands 


ZOOK-NODAWAY-BREMER ASSOCIATION: Deep, nearly level, poorly drained and moderately well 
drained soils formed in alluvium; on flood plains and terraces 


LETA-HAYNIE-WALDRON ASSOCIATION: Deep, nearly level, somewhat poorly drained and moderately 
well drained soils formed in alluvium; on flood plains 


Compiled 1983 
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GENERAL SOIL MAP 
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SOIL LEGEND 

Faz] GRUNDY-LAGONDA ASSOCIATION: Deep, gently sloping and moderately sloping, somewhat poorly 
drained soils formed in loess or in loess and pedisediments; on uplands N 

Exes) ARMSTER-LAGONDA-SHARPSBURG ASSOCIATION: Deep, gently sloping to moderately steep, moder- 
ately well drained and somewhat poorly drained soils formed in loess, pedisediments, and glacial till; on 
uplands 

‘=e SHARPSBURG-MACKSBURG ASSOCIATION: Deep, gently sloping to strongly sloping, moderately 
well drained and somewhat poorly drained soils formed in loess; on uplands 
SNEAD-LADOGA ASSOCIATION: Moderately deep and deep, gently sloping to steep, moderately well 
drained soils formed in shale and limestone residuum or in loess; on uplands 

[5 | KNOX-SIBLEY ASSOCIATION: Deep, gently sloping to steep, well drained soils formed in a thick layer 
of loess; on uplands 

ear LAGONDA-SHARPSBURG ASSOCIATION: Deep, gently sloping to strongly sloping, somewhat poorly 
drained and moderately well drained soils formed in loess or in loess and pedisediments; on uplands oe ae 
ZOOK-NODAWAY-BREMER ASSOCIATION: Deep, nearly level, poorly drained and moderately well MISSOURI AGRICULTURAL EXPERIMENT STATION 
drained soils formed in alluvium; on flood plains and terraces GENERAL SOIL MAP 
LETA-HAYNIE-WALDRON ASSOCIATION: Deep, nearly level, somewhat poorly drained and moderately 

well drained soils formed in alluvium; on flood plains RAY COUNTY, MISSOURI 

Scale 1:190,080 
Y 0 Z 2 3 Miles 
Compiled 1983 La 
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Each area outlined on this map consists of 
more than one kind of soil, The map is thus 


meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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